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PREFACE 

This little volume deals with the anatomy of the nose and ear from a 
surgical standpoint. The illustrations were made directly from dissections 
prepared by the author and drawn with great accuracy under my supervision 
by j\Ir. Martin Peterson of the Anatomical Department, Columbia Univer- 
sity Medical School. None of the drawings are schematic but represent 
anatomy from a practical standpoint, showing the relation of parts to their 
natural surroundings and to the head as a whole. Owing to their accuracy, 
and their instructiveness and scientific interest they should have permanent 
worth, and this is the main reason for presenting the studies in book form. 

There are practical points in treatment which are new and novel based on 
natural physical laws and common sense, the value of posture in the treat- 
ment of otitis media and mastoiditis being one of particular interest. The 
mechanics of treatment by suction, in frontal sinus and maxillary antrum 
disease, is another. 

I owe my original interest and appreciation of the subjects dealt with 
herein to Professors Krause and Katz of the University of Berlin, with 
whom I worked from 1895 to 1897. My interest was renewed and stimu- 
lated during my instructor.ship in the Operative Surgery Course, College of 
Physicians and Surgeons, New York (1900-1912), while working with Pro- 
fessor Frank Hartley, and it is due to his constant encouragement that the 
contents of this volume resulted. 

I desire to express my gratitude to Professor H. T. Brooks for his ever- 
ready and painstaking assistance in reviewing the text, and to my wife whose 
constant and untiring aid in taking dictation for manuscripts and reading 
proofs was a great source of helpfulness. 

The publishers of the American Journal of Medical Sciences, the Annals 
of Surgery, the Medical Record and the New York Medical Journal have 
kindly permitted me to draw upon material which first appeared in their 
respective iournals as original articles over a period of several years. 

I am also indebted to my publisher and his assistants for the advice and 
assistance in bringing out the volume in its present form. 

February, 1918 Adam E. Smith 
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THE IMPORTANCE OF NASAL BREATHING 

For several years past much attention has been given to the importance 
of the removal of superabundant adenoid tissue, which is looked upon as the 
causative factor for all ills which really are due to defective nasal breathing 
and without a conception of the true relation of the various factors involved. 
I will here dwell particularly on the great importance and marked influence 
of air pressure upon the internal structures of the nose during normal breath- 
ing and the serious consequences which result when nasal breathing is not 
persisted in. 

A person breathing constantly through the nose has nostrils of sufficient 
size to accommodate a volume of air to expand the lungs to their full capacity. 
Vibrissje are present to keep out the gross particles of dust. The nasal fossae 
within show a sufficient height with a low floor corresponding to the properly 
flattened palate, and the lateral walls are pushed sufficiently far out to give 
roomy fossse on either side of the septum. Where a deviation of the septum 
exists the lateral wall of the corresponding side is made to encroach upon the 
maxillary antrum of that side in order to admit the required volume of air, 
the parchmentlike bone of the lateral wall receding before this continuous 
pressure of air, thus contributing one of the various factors in the production 
of asymmetry in the sinuses. The current of air passing backward draws the 
warmed air from the sinuses and becomes moistened and purified (filtered) 
by passage over the ciliated epithelium of the nasal membrane. On expiration 
the air heated and moistened in the lungs passes out through the nose; part 
of it is forced into the sinuses as a reserve for the next inspired air, which 
should be warmed and moistened before entering the lungs. Hence, the 
sinuses are the reserve chambers to warm the respired air, besides helping 
to reduce the weight of the skull and giving resonance to the voice. The 
openings to these sinuses are placed high up in protected places ideally 
situated to prevent extraneous matter from entering them and thus pre- 
venting their infection. The lining membrane which contains the blood 
supply for their bony walls gives off only sufficient moisture to preserve 
this structure. 

The volume of air passing through the nasal fossae from infancy onward 
exerts marked pressure on all the structures within the nose, pushing the 

15 
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lateral walls outward and the floor downward sufficiently to give the space 
required for the growing capacity of the lungs. The low floor corresponds 
to the properly flattened roof of the mouth, the wide alveolar process allow- 
ing the teeth to develop without crowding. The air normally conducted 
through the nose and nasopharynx will produce sufficient pressure to support 
the vessels in the adenoid tissue normally present in the nasopharynx and 
hence keeps its growth within bounds. The nasopharynx is commodious, 
gives the palate a wider range of motion, and adds to its mobility, — a factor 
in proper enunciation. 

To overcome the resistance offered by the comparatively small entrance 
which the anterior nares present for the large quantity of air to fill the lungs, 
the muscles of respiration are brought into play for the uniform expansion 
of the entire chest and lungs. A great quantity of blood is thereby drawn 
into the chest which bathes the lung tissue, thereby tending to preserve 
its healthfulness and also to increase the exchange of gases, and hence estab- 
lish better metabolism throughout the body. 

Against all this let us compare mouth breathing. The neglected nostrils 
are collapsed from disuse. The absence of air pressure within the nose has 
permitted the fossse to remain narrow. If they are sufficiently roomy the 
mucous membrane covering the turbinals is swollen from nonsupport. From 
the same lack of pressure the floor of the nose has not been depressed, re- 
sulting in the high vaulted palate, the contracted alveolar process, and irregu- 
larity in the position of the teeth. The upper jaw and lip are pushed forward 
and the lower lip droops and is thickened. 

At this point I desire to take exception to the accepted theory of Lombroso 
that the vaulted palate is a distinctive mark of degeneracy and substitute the 
above explanation as the true cause of that deformity. 

In those in whom there is an abundance of adenoid tissue lining the 
nasopharyngeal wall, the vessels of this tissue being unsupported are con- 
tinually in a congested state. Added to this is the negative pressure or suction 
resulting from the air sweeping through the mouth down the pharynx, con- 
stituting a second factor in the production of hyperemia of the adenoid 
tissue, both factors resulting in the true cause for the superabundant growth 
of that tissue. The adenoid tissue which occludes the postnasal space inter- 
feres with the proper aeration of the middle ear through the Eustachian tube, 
producing defective hearing, and interferes with the proper function of the 
soft palate which so often is manifest in young children and frequently is 
the only cause for their defective speech. With the disturbed circulation in 
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the nose and nasopharynx the circulation at the base of the brain is affected, 
influencing the mentaHty of the mouth breather, who frequently is put down 
as a dullard at school. 

The dust laden and infected air passes through the mouth, producing dry- 
ness, infecting and inflaming the tonsils and pharynx, eventually, permanently 
enlarging the tonsils through repeated insult and increasing the liability to 
circumtonsillar infections. On account of the large opening which the mouth 
presents, no extra effort is required during inspiration, as is the case when 
the resistance of the smaller aperture of the anterior nares must be over- 
come; hence the muscles of the chest are not brought into play as in the 
former instance, the chest remains contracted, and the lungs incompletely 
expanded and aerated especially in the apices. The increased amount of 
blood which should normally enter the chest does not enter, leaving the lungs 
in an anemic condition oftentimes unable to cope with the germs which enter 
with the dust laden air. The air passing into the lungs is cold, unfiltered and 
unmoistened, chilling the lung, affecting its lining membrane and circulation. 
The deposit of dust which might contain noxious germs in great numbers 
and too numerous to be taken care of by a reduced circulation, frequently 
results in inflammation and tuberculosis of the lungs. 

At night the mouth breather is restless and suffers with disturbed sleep. 
His head is thrown back, due to the relaxation and shortening of the lower 
jaw muscles and the tension of the extensors at the nape of the neck. For 
this reason the mouth remains open in spite of cloth or leather jaw supports 
which are frequently used to overcome mouth breathing at night. Besides the 
increased drag on the lower jaw, there is also added the disturbed circulation 
of the head due to its retroflexed condition. 

Mouth breathing is due to several causes, but in most instances it is 
purely a habit. In the case of a nasal obstruction the amount of air possible 
to be drawn through the nose may be entirely inadequate, and mouth breath- 
ing becomes a necessity until the obstruction is removed. In other cases it 
occurs in constitutions in which the muscle tonus has been lowered in various 
parts of the body, resulting in relaxed and flabby muscles and ligaments. 
When this occurs in muscles supporting the lower jaw (the temporals, mas- 
seters, and pterygoids), the jaw drops and mouth breathing occurs and be- 
comes a habit. The relaxed lower jaw muscles remain shortened, the reduced 
traction on the bone itself producing the small mandible and receding chin. 
The drawn skin of the cheeks, produced by the dropping of the jaw, presses on 
the superior alveolar process, and this, added to the vaulted palate, is a second 
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factor, producing the contracted alveolar process and irregularity of the 
teeth. 

Hence, the immense importance of unrelaxed effort on the part of physi- 
cian, and especially parents, to induce children from infancy up to keep the 
mouth closed and make every effort to breathe through the nose, even if 
obstruction exists in the form of temporary swelling of the nasal membrane 
or permanent obstruction. 

Breathe through the nose, and the air pressure will prevent the excessive 
growth of adenoid tissue. Remove adenoid growths if they form an ob- 
struction, but if nasal breathing is not persisted in after their removal the 
excess of adenoid growth will again take place. 

Besides repeated remonstrance on the part of physician, teacher, and 
parents, or others in the home, nasal breathing can be enforced during sleep 
by closing the lips by means of skin plaster.* When this is done sleep is 
more peaceful and the head rests in its normal position. The child accus- 
tomed to the sensation of nasal breathing at night can be so much more 
readily prevailed upon to persist in nasal breathing throughout the day. So, 
also, much of the harm done by neglect during the waking hours can be 
mitigated by the normal breathing during sleep. 

Not only can all the ill effects of mouth breathing be prevented, but after 
they have existed a number of years they can be corrected by the changed 
mode of breathing, i. e., normal nasal breathing. The oftentimes hideous 
physiognomy of the former can be remodeled and changed into a normal, 
sometimes even a handsome type, if the error is corrected before the firmer 
bones have hardened to too great a degree. 

*Gold Beaters Skin Court-plaster. 
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II 

SOME SUGGESTIONS ON THE TREATMENT OF INTRANASAL 

CONDITIONS 

In acute and chronic rhinitis and nasopharyngitis more or less frequent 
cleansing of the nasal cavity is accepted as a proper procedure. Heretofore 
this has been carried out by the patient by the use of sprays or douching or 
sniffing of salt water or of solutions with combinations of drugs, such as 
sodium chlorid and bicarbonate with boric acid ; or as found in the various 
detergent solutions usually containing thymol, eucalyptol, sodium chlorid, 
bicarbonate, and biborate, with or without ghxerin and alcohol. With a dry 
condition of the membranes, solutions containing glycerin seem to be contra- 
indicated and solutions free from glycerin and alcohol are advisable. 

When using the nasal douche, the patient should be instructed to hold his 
head sideways, over a basin, instead of backwards, and to apply the douche to 
one nostril and permit the fluid to pass through and run out of the other nos- 
tril. The mouth should be kept open in order to fix the soft palate and allow 
breathing to go on through this passage. The patient is cautioned not to swal- 
low, which would relax the palate and cause the fluid to enter the pharynx 
or larynx and produce a paroxysm of cough. After clearing the nose the 
douche is refilled and applied to the other nostril; the fluid then flows in the 
opposite direction. This is less harmful than the use of an atomizer, as 
it does not so much injure the epithelial lining. For several years I have 
considered it essential in all acute inflammatory conditions of the nose to 
make topical applications by means of a cotton applicator, and to avoid 
spraying or irrigating, for fear of conveying infectious material to the sinuses 
or middle ear or both. For the same reason, patients have been instructed in 
the use of the cotton applicator and warned against the dangers of douching 
or spraying to which so many sinusitides and otitides are due. A 25 per 
cent, solution of argyrol, with ecjual parts of ghxerin in water, has been the 
disinfectant most favored. This is repeated every twenty-four to forty- 
eight hours, according to the acuteness and severity of the inflammation. 
Spraying is never resorted to without being immediately followed by suction 
treatment. 

Far superior to any spraying or douching of the nose or the nasopha- 
rynx, especially for prolonged use, is the cleansing of the nose from behind 
forward. This might be called nasopharyngeal gargling and is performed 
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as follows: After brushing the teeth and rinsing the mouth, the throat is 
gargled to free it from food particles and mucus, which would be liable to 
be projected into the nose. After taking a long breath, a mouthful of the 
cleansing solution chosen is taken, the head is thrown back, as with ordinary- 
gargling, but instead of fixing the palate and projecting the air through the 
mouth, as in ordinary gargling, the palate is relaxed and the air is blown 
through the nose with the same gurgling force. The fluid thus mounts higher 
and higher into the nose until it is discharged from the anterior nares. The 
head is now thrown forward over the basin to allow the fluid to flow out. 
This procedure is repeated three or five times until the nose is thoroughly 
cleared and open. Spraying the nasopharyngeal space is usually most unsatis- 
factory on account of the uncontrollability of the soft palate, the constriction 
of the nasopharyngeal space, due to the spasmodic contraction of the muscles 
of that region, and the possibility of trauma from upward projecting nozzles 
necessary for the purpose. On the other hand, the nasopharyngeal gargling 
just described is as harmless to all the tissues as douching and far more ef- 
fective, because it reaches all the crevices and, on account of the natural slant 
of the turbinals, the fluid, passing from behind forward, cleanses both the 
inferior and superior surfaces of these bodies and flushes the meatuses as 
well as the septum. Besides this there is no injury to the tissues, as with the 
projecting spray or nozzle of the atomizer. The nasopharynx and the pos- 
terior nares, which are the most important places for harboring disease 
germs and infectious material, are reached more effectively than is possible 
by any other method. 

This procedure, so beneficial as a curative agent, is far more so as a 
prophylactic measure. From personal experience it has been determined that 
with its daily application as a part of the morning toilet, severe inflammatory 
processes which previously thereto had been of most frequent occurrence, 
have been prevented and aborted over a long period of months. The pro- 
cedure requires some experience and skill before it can be acquired, but if each 
step of the instructions is faithfully carried out and persisted in, success 
eventually will come and the benefits thereby derived will many times repay 
the effort used in acquiring it. 

The objection may be raised that with a forcible projection of fluid 
into the nasopharynx the solution might enter the relaxed orifices of the 
Eustachian tubes and cause middle-ear infection. If any fluid should enter 
the tube a very simple procedure will withdraw it. This consists in com- 
pressing the nostrils with thumb and forefinger of one hand and at the 
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same time swallowing a glass of water without taking a breath. This will 
produce sufficient suction to withdraw the fluid and thus clear the tubes. 
This is the method I have used for several years in all otitis-media cases, 
having it repeated frequently during the day for clearing the tubes of secre- 
tions and causing an exchange of air in the middle ear. A milder degree 
of suction can be effected by compressing the nostrils and carrying out a 
swallowing movement, without the use of a fluid. 

In cases of severe rhinitis due to ordinary infection or more particularly 
to influenza, extension to the sinuses often occurs. The ostia of the sinuses 
are so situated, that for ordinary purposes they are in the most protected 
places to prevent entrance of extraneous matter; but if infection enters and 
a secretion in the form of serum or pus is present, the ostia are placed most 
disadvantageously for proper drainage. Nevertheless, in carrying out con- 
servative treatment it is possible, by resorting tO' the posture of the he^d, 
to have the ostia placed at a most dependent point, and then by means of 
suction, or irrigation and medication combined with suction, to defer opera- 
tive procedure or to render such unnecessary. 

In inflammations of the nose that have extended through the hiatus 
semilunaris into the nasofrontal duct or into the ostium of the maxillary 
antrum or through the ostium of the sphenoidal sinus, I have found the 
following procedure most effective : The nasal membrane receives an ap- 
plication of one of the penetrating non-irritating silver preparations. It is 
then sprayed or douched with a detergent solution, as would be done ordi- 
narily for disinfection and treatment of acute or chronically inflamed mem- 
branes. In the case of frontal sinusitis, cocain is then applied to the region 
of the nasofrontal duct, particularly on account of its non-irritating, astringent 
effect. Thereafter suction is carried out by means of a glass nozzle and 
suction pump, the former connected with the latter by a small piece of rubber 
tubing, thereby minimizing the shock when the piston is brought down. The 
glass nozzle has an ampulla below which catches the secretions and prevents 
them from entering the pump. The amount of suction is regulated by com- 
pressing the nostril of the other side, the inrush of air counteracting the 
suction as well as sweeping the secretions from the nostrils into the glass 
nozzle. The glass nozzle completely clogs the nostril into which it is inserted 
and the pressure of the finger against the other nostril occludes both openings, 
preventing access of air from this source, otherwise no negative pressure 
would result. The patient is instructed to take a few deep inspirations 
and after expelling the air to keep his lips tightly closed. The suction pump 



PLATE I 




Suction pump, glass nozzle, probe cannula, irrigating syringes, trocar for maxillary 
antrum, fraise, punch forceps, cannulse for trocar opening. 
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PLATE II 




Electric pump witli special s'f^ss nozzle for suction treat- 
ment of niise and ear. 
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is now put into action and continued until the patient shows distress in the 
region of the sinuses or is again compelled to take breath. The interval per- 
mits cleansing of the nozzle which by this time has received some of the 
secretion from the nose or even from the sinus. The accompanying illustra- 
tion (Plate II) shows a more recent greatly improved nozzle, the front tubing 
of which is flattened and can be introduced into the depth of the nose, thereby 
avoiding the soft parts near the orifice which clog the tip of the ordinaiy 
glass nasal nozzle. For office use I have entirely replaced the hand pumps 
by the more efficient electric suction pump, which does away with the physical 
exertion on part of the surgeon which the hand pumps entailed. The suction 
is to be repeated from four to six times on the affected side, or on both sides 
if both sinuses are involved. The treatment is repeated every second or third 
day according to the acuteness of the condition. Relief usually is imme- 
diate and lasts for many hours, each subsequent treatment prolonging the 
time the patient is free from pain. We thus effect not only withdrawal of 
retained secretions and an exchange of air in the sinuses, but also a tem- 
porary hyperemia which is most effective in all inflammatory processes. At 
first only mucus from the nose or mucus, mucopus, or pure pus from the 
sinus itself may appear in the ampulla of the glass nasal nozzle. If pure 
pus appears at the first and the second treatment, this is rapidly changed on 
subsequent treatments to mucopus or pure mucus with a corresponding relief 
of pain or discomfort over and within the sinus. The patient is instructed 
repeatedly to use suction at home by means of compressing the nostrils and 
swallowing with or without fluids. This, with internal medication in the 
form of salicylates, purging, drinking of alkaline waters, douching or gargling 
the nose, and the application of heat or cold to the affected sinus will effect 
a rapid cure. The patient is also instructed to expose the face to the direct rays 
of the sun for several hours daily. 

In the treatment of inflammation of the maxillary antrum a similar pro- 
cedure is carried out, and here the location of the opening of the sinus, being 
situated at the upper inner angle of the sinus and requiring a dependent 
position of the head if drainage through the ostium is to be effected, is taken 
into consideration. During suction the patient must lie on his side with the 
head as low as is consistent with com.fort, the affected side being uppermost, 
the maneuvers with the suction pump and nozzle being the same as described 
for the frontal sinus. The posture for effective suction treatment with sphe- 
noidal sinusitis should be with the head forward and low down, the ostium 
being situated well up on its anterior wall. If suction and cleansing and 



PLATE III 




A, Probe cannula passed through infunciibulum and nasofrontal duct into frontal sinus. 
B, Ostium of maxillary antrum is seen at upper inner angle of sinus. C, C, Eth- 
moidal cells are seen with orbital wall removed. 
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PLATE IV 




Middle turljinal removed to show probe cannula ( Al passing through hiatus semilunaris 
and infundibulum. The frontal sinus communicates with the nose indirectlv through 
the ethmoidal cells. Remo\"3l of ethmoidal cells would be necessary to penetrate 
into the sinus with a cannula. 
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PLATE V 




Probe cannula ('.V ) introduced at an an£;'le of 45'^' with tlie floor of tin-- nose into the 
ostium of the sphenoidal sinus. Section represents middle turliinal, ethmoid and 
sphenoid cells and septum lifted from pre\'ious specimen. 
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internal medication do not suffice for clearing the condition, irrigation com- 
bined with other treatment becomes necessary. 

In frontal sinusitis a probe cannula with a diameter of eight centimeters 
and bent in the form of a semicircle is introduced, with the aid of the nasal 
speculum and good illumination, into the middle meatus, through the hiatus 
semilunaris upward and forward along the infundibulum and nasofrontal 
duct into the frontal sinus. The end of the instrument will be free in the 
sinus and permit thorough irrigation and medication of the part. The can- 
nula should be of the smallest size and of good length, and it is well first 
to bend the tip to conform to the side of the affected sinus. Usually the 
anterior part of the middle turbinal forms a fold or curtain or bridge where 
it is attached to the lateral wall of the nose. It is behind this fold that the 
cannula must pass into the nasofrontal duct. Sometimes the hiatus semilunaris 
can be seen for a good distance upward, and the cannula can be introduced 
at its upper part instead of traversing the entire length of the infundibulum. 
The medicating and irrigating fluids are now introduced through the can- 
nula to which a small piece of rubber tubing is attached. This serves for 
the easy application of the syringe, the patient steadying the cannula with 
two fingers while the irrigating and medicating fluids are being introduced. 
This is immediately followed by suction heretofore described. If introduc- 
tion through the natural passage is impossible, it is sometimes necessary to 
remove the anterior part of the middle turbinal, especially the part forming 
the bridge above mentioned and also the air cells contiguous to the naso- 
frontal duct. 

In the case of the maxillary antrum the probe cannula has its tip bent 
at right angles for a distance of half an inch. This is introduced through the 
middle meatus and hiatus semilunaris to the lowest or posterior end of the 
infundibulum to pass through the ostium into the antrum itself. Medication 
and irrigation are carried out in the same manner as in frontal sinusitis, 
with the patient in the erect posture, and suction is carried out in the recumbent 
posture with the patient on his side and the head low down. 

If a decayed tooth projecting into the antrum is the cause of the sinusitis, 
it will be necessary to remove the offending root ; but it is preferable to make 
the intranasal opening for treatment and drainage instead of a large opening 
through the socket. It is true that in the latter instance a more dependent 
point in the antrum can be reached, but reinfection from the mouth prolongs 
the process. If on the other hand the opening through the socket is plugged 
between treatments to prevent infection, retention of the secretions has the 
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same disadvantage as in the case of constant drainage but reinfection from 
the mouth. 

With involvement of the sphenoidal sinus, a cannula with the tip slightly 
bent is passed upward and backward, at an angle of 45 degrees with the 
floor of the nose through the ostium into the sinus itself. The ostium is at 
times located a little distance out from the septum. This is medicated and 
irrigated as in the case of the other sinuses but should be followed by air 
pressure with the head bent forward and low down and suction carried out 
in the same posture. 

If introduction of the cannula into the frontal sinus is unsuccessful 
owing to the fact that the nasofrontal duct does not directly communicate 
with the meatus but opens into an ethmoidal cell, a passage is made by 
removing the upper and anterior portion of the middle turbinal and contiguous 
ethmoidal cells, until a sufficiently large opening is made to introduce a can- 
nula and to give sufficient drainage. 

When the ostium of the maxillary antrum is inaccessible for irrigation or 
insufficiently open for proper drainage, an artificial opening is made about 
half way back through the lateral wall of the nose as close to the floor as 
possible. A trocar one half centimeter in thickness, with the tip three and a 
half centimeters long bent at right angles to the shaft, is used for the 
purpose. In the middle of the lateral wall the mucous membrane and the 
parchmentlike bone can be pierced readily. The part is cocainized, the in- 
strument is introduced perpendicularly, and then so turned that the point 
impinges on the lateral wall. Pressure is now made outward and as the 
handle is moved upward and downward a good-sized opening is effected with 
the least degree of pain. Through this opening the cannula is now introduced 
and treatment is given as before described. Medication and irrigation are 
repeated for a number of sittings, the cavity draining between times; or the 
patient is instructed to resort to irrigations at home, introducing the cannula 
himself. 

If the opening cannot be kept patent sufficiently long to effect a cure 
— as it usually heals up within two weeks — more of the wall can be removed 
by means of a forceps or with an instrument having the same curve as the 
trocar, but with a fraiselike end, which with a similar movement will break 
up and carry away a greater amount of bone and produce a more permanent 
opening. 

If the ostium of the sphenoidal sinus cannot be reached, a portion of 
the middle turbinal must be removed to make it accessible. If the ostium 
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is too small for the introduction of a cannula and for proper drainage, a 
portion of the entire anterior wall below the ostium must be removed with a 
drill, chisel, or bone-biting forceps. 

Only when the various stages of this more conservative treatment have 
been found insufficient to effect a cure are more radical methods, with the 
exposure of the sinuses from without, permissible. 
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A CONTRIBUTION TO THE ANATOMY AND SURGERY OF THE 
NOSE AND ITS SINUSES 



Ill 

A CONTRIBUTION TO THE ANATOMY AND SURGERY OF 
THE NOSE AND ITS SINUSES 

The specimens of skulls herein illustrated were obtained during the course 
of instruction on the cadaver at the College of Physicians and Surgeons and 
were prepared, after operative procedure on them, by the students, had demon- 
strated that they presented points of special interest. 

The specimen of the sagittal section showing the occasional course of the 
infundibulum ending in ethmoidal cells, instead of in the nasofrontal duct, was 
of further interest on account of the single sphenoidal sinus. The series of 
vertical sections presents the average condition found in most human beings ; 
so also the horizontal section, excepting that in this one a marked erosion of 
the left temporal bone was found but not commented upon in this treatise. 
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Plate VI represents a skull with well-formed symmetrical sinuses. The 
frontal sinuses are exposed and of medium size. The maxillary antra are 
well developed. A portion of the outer wall of the right orbit has been 
removed; on the inner wall the bone has been elevated from the anterior 
and posterior ethmoid cells, showing that the uppermost cells are on a line 
with the inner canthus of the eye. A cannula has been passed through the 
nasofrontal duct and projects into the right frontal sinus; the nasofrontal 
ducts are seen to be located about one centimeter from the median line of 
the face. Their upper ends also correspond to the inner canthus of the eye. 
The ostium of the right maxillary antrum shows at the upper part of the 
inner wall; a ridge of bone, in the middle of the upper wall, indicates the 
infraorbital canal. The floor of the antrum is lower than the floor of the 
nose and shows the prominences of sockets of the molar and bicuspid teeth. 
An opening through the last molar socket, therefore, corresponds to the most 
dependent point of the antrum. On the other hand, a trocar introduced low 
down and through the inferior meatus corresponds to a point at least one 
centimeter above the floor of the antrum. Nevertheless, draining an antrum 
from the floor into the mouth has great disadvantages, because of liability 
to reinfection from the mouth. If a plug is introduced to prevent reinfection, 
the secretions are retained and the advantages of drainage at the most de- 
pendent point are lost. With the intranasal opening and treatment de- 
scribed in Chapter II this disadvantage does not exist, but repeated cleansing 
is possible as in the former instance, and the opening can be made the most 
dependent point if the patient reclines or sits with the head far over to the 
opposite side. 
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PLATE VI 



O F 
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AE C 



OM A 




X FD 



O F, Optic foramen. 

PEC, Posterior etlimoid cells. 

A E C, Anterior ethmoid cells. 

O M A, Ostium of maxillary antrum. 

NED, Xasofrontal duct. 

S, Prominences corresponding- to sockets of bicuspid and molar teeth. 

C, Cannula passed through infundiliulum and nasofr(jiital duct into frontal sinus. 



Plate VII demonstrates the asymmetry of the frontal sinuses, which is 
a very common condition. Perfect symmetry is a great rarity. In this in- 
stance a large sinus with the outlet into the left nares extends far over to 
the right with the small partial septum at the upper portion, in the middle 
line. On the right side is a frontal cell representing a greatly diminished 
right frontal sinus. Ethmoid cells and sphenoidal sinuses are partially ex- 
posed. Here the surgeon would be able to introduce the probe only a very 
short distance into the sinus of the right side, as described in Chapter 11. 
On the other hand, if exposure of the sinus had been made at or above the 
supraorbital arch, only the sinus of the left side would have been reached and 
that of the right, probably, missed. 
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PLATE VII 
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Plate VIII shows a specimen with all the sinuses exposed. This typifies 
a frequent finding of asymmetry which is found also in the rest of the head, 
the cross sections frequently showing that one part of the middle or inner 
ear is one to two centimeters farther forward or backward on the other side. 
This same rule holds good for the trunk and the extremities. It may be 
stated as a corollary in human anatomy that asymmetry is the rule, and that 
perfect symmetry the exception. The sinus with an opening into the right 
nares is of medium size but extends to the left of the median line of the face 
to practically correspond to the sinuses of both sides. The sinus with the 
opening into the left nares represents only a frontal cell. As if to counter- 
balance the enlarged frontal sinus on the right side, nature provided a cor- 
respondingly large sphenoidal sinus on the left side. The septum separating 
the smaller right from the larger left sphenoidal sinus has an important bear- 
ing on the exposure of the pituitary gland, which is lodged in the sella turcica. 
The prominence on the posterior wall of the sphenoidal sinus represents the 
corresponding depression of the sella, but in order to expose the gland, this 
prominence, irrespective of the direction or deflection of the sphenoidal sep- 
tum, should be opened in the median line of the skull. This specimen also 
shows asymmetry of the maxillary antra, the one on the right side being 
larger than that on the left. 
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ri.ATE VIII 
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Plate IX shows the skull of a syphilitic subject showing small frontal 
sinuses. This demonstrates the importance of beginning the incision for 
exposure of the sinus low down at the inner canthus of the eye. On this 
anatomical subject the student had made an incision horizontally through 
the eyebrow, and, before exposing the sinus, had penetrated into the cranial 
cavity. On the left side a similar incision was made, and before the student 
realized he had entered a shallow sinus, he penetrated the posterior wall and 
entered the cranial cavity a second time. This might have been avoided 
in both instances by first exposing the nasofrontal duct low down and probing 
the sinus to determine its size and location. There was complete syphilitic 
erosion of the interior of the nose including the septum, both lateral walls 
with their turbinals, and even the outer wall of the right antrum. The 
ethmoidal cells and sphenoidal sinuses were deprived of their inferior walls 
and the erosion extended into the basilar process of the occipital bone. The 
hard palate was affected similarly. This syphilitic erosion was so complete 
that the most thorough surgical procedure would not have surpassed it in 
extensiveness. 



PLATF. IX 
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Plate X shows complete exposure of the frontal sinuses and a vertical 
section through the anterior nares. This specimen was interesting because 
of the extraordinary depth of the sinuses, the unusual height of the right 
sinus in the median line and its extension, particularly over the right eye, 
laterally and posteriorly. The large dimensions in three directions made a 
very commodious cavity. The septum separating the sinuses deviates toward 
the left. The openings of the nasofrontal ducts are about one centimeter from 
the median line and more than one centimeter posterior to the anterior wall. 
An incomplete secondary septum is seen well over the right eye; the portion 
of the sinus to the outer side of it passes far backward over the orbit, com- 
municating with the other compartment of the sinus near the nasofrontal 
opening. The nasal septum is irregularly shaped with a spur formation on 
the right side below and a deflection to the left side at the center. In both 
nares are seen the middle and inferior turbinals. The interior of the nose 
presented nothing uncommon. 
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PLATE X 
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PLATE XI 
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M T 



E O 



C A. Caroti'l artery. 

R Ct. Rosenmueller's groove. 

C E T, Cartilage of Eustachian tuLie. 

S S. Sphenoidal sinus. 

P G, Pituitary gland. 

P E C, Posterior ethmoid cells. 



A 
X 

I ■ 

E O. Eustachian orifice. 

C, Cannula in infundibuUun. 



I'~ C, Anterior ethmoid cells. 

1' D, Xasofrontal duct. 

T, Attachment for middle turbmal 

", Portion of inferior turl)inal. 
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Plate XI is a sagittal section to the left of the nasal septum showing 
the inferior turbinal partially cut away and the middle and superior turbinals 
removed, exposing the left frontal sinus, anterior and posterior ethmoidal 
cells and sphenoidal sinus. A probe cannula is seen in the infundibulum, the 
upward extension of which ends in the anterior ethmoidal cells. In this 
specimen, as is frequently the case, the frontal sinus and nasofrontal duct 
do not communicate directly with the infundibulum. In such a case it is 
impossible to introduce a probe into the sinus without making an artificial 
opening by destruction of some of the ethmoidal cells or their incomplete 
septa. Above the sphenoidal sinus is seen the pituitary gland with the dorsum 
sella posteriorly. Directly behind the sphenoidal sinus lies the carotid artery 
in its tortuous course. Below, the cartilage of the opening of the Eustachian 
tube has been partly cut through. The Eustachian orifice is anterior to it. 
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Plate XII represents the same section as the previous plate and shows 
the part lifted from the previous specimen. The section is still on the left 
side of the nasal septum and shows the portion of the middle turbinal which 
was raised from the previous specimen and demonstrates anterior and pos- 
terior ethmoidal cells and the sphenoidal sinus. An arrow indicates the open- 
ing of the posterior ethmoidal cell, and a probe cannula is introduced through 
the ostium of the sphenoidal sinus. The specimen contains but one especially 
large sphenoidal sinus without a septum and with but one ostium opening 
to the left side of the nasal septum. The tortuous course of the carotid canal 
is seen directly posterior to the sinus. Above and behind it is a section of 
the pituitary gland and of the optic chiasm. In the depth, posterior to the 
nasal septum, is the orifice of the right Eustachian tube. The specimen 
demonstrates the rule for probing the sphenoidal sinus, namely, that a probe 
or cannula directed upward and backward at an angle of 45 degrees with the 
floor of the nose can be introduced through the ostium of the sinus. Fre- 
quently the ostium is located a short distance (^4 to /^ cm.) laterally to the 
septum, and this necessitates bending the tip of the probe, which will then 
more readily find the opening when it is invisible. After medicating and 
douching the sinus it is advisable to force air into the sinus to remove all 
the fluid and secretions and to perform suction with the head bent well 
forward so that the ostium is at the most dependent point. 
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PLATE XII 
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;\I T. Portion of niidille turbinal. 
X S, Xasal septum. 
E O, Eustachian (jrifice. 

P PL ( ' — S.A], Arrow jia^sinL;" fnim ])osterior ctlinidid cell to su[ierior meatus. 
O C D G, Optic chiasm and pituitary gland. 
C A, Carotid artery. 
R G, Rosenniueller's groove. 
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PLATE XIII 
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LPS, Left frontal sinus. 

R S. l-iecesses of sinus separated bj" partial septa. 

D ^1. Dura mater. 

X S, Xasal septum. 
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Plate XIII represents a vertical section through the frontal bone including 
the nose, viewed from behind. Above, portions of the dura mater lining the 
anterior wall of the cranial cavit}'; below it and spreading laterally over both 
eyes, portions of the frontal sinuses with the septum dividing them displaced 
somewhat to the right of the nasal septum. There are secondary septa in 
each sinus. Below is the nasal septum with symmetrical nares. 



Plate XIV is a specimen representing the posterior aspect of the preceding 
plate (Plate XIII). Above, the cranial cavity has been exposed. Below this, 
two large frontal sinuses extend far over both orbits, showing elevations 
and secondary septa. The septum between the right and left frontal sinuses 
is to the right of the median line. The ostia of the sinuses are located about 
one centimeter from the median line. The one on the right is low near the 
most dependent point of the sinus. The one on the left side is one centimeter 
above the most dependent point. In inflammatory processes in the latter, the 
secretions would be retained irrespective of posture and most probably would 
necessitate an external operation. Below is seen a well-formed septum, 
the middle and lower turbinals showing on both sides. A portion of the 
nasolachrymal duct has been exposed on either side. 
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PLATE XIV 



O R F .- 



il T 



N L 




O L F S 



N S 



X.^,.J^j,i. 'jTJji/l 



/f/i^'/ ff^,%^ !<'' i S'A> -r i 



R F S, 0^lilun of rii^Iit frontal siinis. 
M T, Middle turbinal, 

X I^ D, Xasolachrxmal duct. 
OI^FS, r)stiiiiii of left froiilal sinus. 
X S, Xasal septum. 

1 T, Inferior turbinal. 
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PLATE XV 



A EC 




M A 



M T 



O X L D 



A E C, Anteriiir ethmoid cells. 

]\I A, [Maxillary antrum. 

I T, Tnferior turliinal. 

1. Infunililmlmii. 

M T, [Middle turliinal. 

O X E D, Orifice of nasolachrymal duct. 

S X S, Spur formation on nasal septum. 



54 



Plate XV represents a vertical section about one centimeter posterior to 
the previous one (Plate XIII), as seen from behind. Below the cerebral cavity 
are seen the middle turbinals and anterior ethmoidal cells. In both nares the 
uncinate process forms the groove or infundibulum which in this specimen 
was continuous with the nasofrontal duct. Below this is seen the inferior 
turbinal sheltering the lower opening of the nasolachrymal duct. External 
to the lateral walls of the nose are the beginning of the maxillary antra on 
either side. The nasal septum shows a spur formation near its lower end. 
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Plate XVI represents the same section as Plate XV, seen from in front. 
Below the cranial cavity are the ethmoidal cells reaching high up on the 
orbital wall. To the outer side of the middle turbinals are the uncinate 
processes forming the infundibuli. The right side shows a cross section of 
the ostium of the maxillary antrum opening into the infundibulum. Lower 
down the inferior turbinals and laterally the maxillary antrum are seen. 
The upper two-thirds of the nasal septum is deflected to the left. 
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PLATE XYI 




\ !■: c 



A[ T. ,A[nl(lk- tm-liinal. 

AT A, Alaxillary antrum. 

X S, Nasal se|")tuni. 

A lAI, Anterior etlimoid cells. 

T, Infundrbnlnni. 

I T, In_ferior turliinal. 



PLATE XVII 



O A E C— M M 



U P 



MT 




AEC 



I— il A 



A E C — ]\I ^r. Arrow ])assiiig through ostium of anterior 

ethmiiid cell to middle meatus. 
U P, Uncinate process. 
:M T, iMiddle turbinal. 
A E C, Anterior ethmoid cells. 

I — O yi A. .\rrow passing through infundilnilnm and emerg- 
ing at ostium of maxillary antrum. 

1 T, Inferior turljinal. 
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Plate XVII shows a third section, about one centimeter posterior to the 
section shown in Plate X\\ The depression corresponding to the cribriform 
plate is well marked and demonstrates, as was stated in connection with Plate 
XI, that it corresponds in height to the inner canthus of the eye externally 
and, as is seen in this specimen, to the height of the optic nerve (middle of 
eye) posteriorly. In the nose are seen the middle turbinals with well-formed 
ethmoidal cells presenting distinct ostia on the right side. An arrow through 
one of these ostia indicates its communication with the middle meatus. Be- 
neath the ethmoidal cells on either side are the slits (hiatus semilunaris) 
leading to the infundibuli. On the right side an arrow indicates the course 
of the infundibulum and emerges at the ostium of the maxillary antrum. 
In this specimen a probe introduced from above in the frontal sinus, through 
the nasofrontal duct, followed the course of the infundibulum directly into 
the maxillary antrum. This very readily explains how primary infection of 
the frontal sinus subsequently leads to secondary infection of the maxillar}' 
antrum. The secretions of the sinus ilow through the nasofrontal duct into 
the infundibulum, as into a gutter emptying into the antrum. The inferior 
turbinals are well formed. The septum shows a spur formation at the 
lower end. 
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Plate XVIII represents the same section as previous plate (Plate XVII) 
seen from in front. In the cranial cavity is seen the falx cerebri with a 
cross section of the longitudinal sinus above and the tentorium cerebelli be- 
low. In the nose are seen for the first time the superior turbinals. This 
section corresponds to the midpoint of the nose. On the right side a partition 
separates the anterior and posterior ethmoidal cells. On the left are seen 
openings of the posterior ethmoidal cells. Beneath the middle and inferior 
turbinals are well formed meatuses. The maxillary antra are commodious 
and are now posterior to their ostia and the infundibuli. The uvula is seen 
in the depth of the mouth. 
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PLATE XVIII 



A— P E L 



N S 




.\ E C 



.\I T 



A — r E C, Partition scp^iratiiiQ- anterior and 

])Ostcrior ctlinioiil cells. 
X S, Xasal septum. 
I T, Inferior turbinal. 
A I*^ C, Anterior etiinioid cell. 
.S T, Sii])erior tiirljinal. 
MT, Alidflle turbinal. 
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PLATE XIX 
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S T, Superior turbinal. 

H S, Hiatus semilunaris. 

I T, Inferior turbinal. 

PEC, Posterior ethmoid cells 

AI T, Middle turbinal. 
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Plate XIX shows a section about one centimeter posterior to the section 
represented in Plate XVII. Below the cranial cavity are the posterior eth- 
moidal cells. Here the superior, middle and inferior turbinals are well dem- 
onstrated. On both sides the hiatus semilunaris is well forward. The maxil- 
lary antra show their greatest height. By the contracted appearance of adi- 
pose tissue around the optic nerve it is seen that the deepest portion of the 
orbit has been reached. 
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Plate XX. Below the cranial cavity are the anterior walls of the 
sphenoidal sinuses with their ostia, large and near the septum. In such a 
subject it would be comparatively easy to introduce a probe or probe-cannula 
according to directions given and demonstrated under Plate XII, i. e., to 
introduce the instrument in an upward and backward direction at an angle 
of 45 degrees with the floor of the nose. 

On the right side is the posterior end of the superior turbinal; on both 
sides the posterior ends of the middle and inferior turbinals; on the left 
side, in the depth, is the orifice of the Eustachian tube; laterally the posterior 
walls of the maxillary antra. 
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PLATE XX 
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O S S, Ostium of sphenoidal sinus. 

F, S T, End of superior turbinal. 

X' P. Nasopharynx. 

O X, Optic nerve. 

E O, Eustachian orifice. 

P M A, Posterior wall of maxillary antrum 
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PLATE XXI 



A L S S 



I ' M T 




GG 



O 1^ s s 



A L S S, Anterior wall of left sphenoidal sinus. 
P ]\f T, Posterior end of middle turbinal. 
G G, Gasserian ganglion. 

R S S. Ostium of right sphenoidal sinus. 

1 T, Inferior turbinal. 
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Plate XXI represents a section about one centimeter posterior to that 
shown on Plate XIX. The cranial cavity shows the anterior fossae above, 
the middle fossae below. The Gasserian ganglia are seen on either side of 
the sphenoidal sinuses ; the latter are separated by a well-formed perpendicular 
septum. The ostia are well up on the anterior wall of the sinuses. This 
demonstrates the necessity of placing the head well forward and downward, 
if drainage is to be effected through the natural openings of the sphenoidal 
sinuses, and also the advisability, in medication or irrigation, of following this 
with air pressure or suction or both. The nasal fossae are greatly contracted 
and show the posterior ends of the middle and inferior turbinals. 
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Plate XXII represents the same section as Plate XXI, seen from in front. 
Above the sphenoidal sinuses is a section of the optic chiasm. The posterior 
walls of the sphenoidal sinuses show irregular indentations. A considerable 
thickness of bone is seen between the sinuses above and the contracted nares 
below. In the middle line is the posterior end of the nasal septum. In the 
depth is the posterior wall of the nasopharynx. On either side the orifices of 
the Eustachian tube. 
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PLATE XX T I 



P s s 
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P S S, Posterior wall of splienoiilal sinus. 

P N S, Posterior end of nasal septum. 

X P, Xasopharynx. 

O C, Optic chiasm. 

E O, Eustachian orifice. 



PLATE XXIII 
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MT 
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PN S 




PC P 



G G 



P (j. Pituitary slaiT"'- 

C A. C S, Carotid arterv and cavernous sinus 

M T, :\liddle turbinal. " 

F. <J, luistachian orifice. 

P X S, Posterior end of nasal septum. 

P C P, Posterior clinoid process. 

C, G, I iasserian ganglion. 

S S, (Openings into sphenoidal sinuses. 

I T, Liferior turbinal. 



Plate XXIII represents a vertical section of the head seen from behind, 
one centimeter posterior to section shown in Plate XXI. In the cranial cavity 
the orbits are shown as elevations on the floor of the anterior fossje. The 
middle fossae are seen on either side of a central mass which contains open- 
ings into the sphenoidal sinuses, the section having penetrated a part of their 
posterior walls. Above, the pituitary gland ; laterally, the carotid arteries. On 
the right side is seen the Gasserian ganglion and on the left the cavernous 
sinus. Through the opening of the sphenoidal sinus on the left side is seen 
the ostium of the left sinus, as was more clearly demonstrated in Plate XXI. 
In the nose is seen the posterior edge of the nasal septum and the posterior ends 
of the middle and inferior turbinals. On the left side is a part of the orifice 
of the Eustachian tube. This specimen also demonstrates that a compara- 
tively small pledget of gauze or cotton is required to occlude the posterior 
nares when it is desired to prevent blood from passing into the throat during 
a hemorrhage or a nasal operation. To occlude but one nostril a pledget the 
size of the end of a thumb will suffice. 
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Plate XXIV is the same section as is shown in the previous plate, seen 
from in front. In the cranial cavity the falx cerebri presents the section of 
the longitudinal sinus above, its divergence below forming the tentorium 
cerebelli. The central bony mass, which is a section through the sella turcica, 
shows the posterior cUnoid processes. Centrally a portion of the pituitary 
gland is seen. Laterally the cavernous sinuses, the carotid arteries and Gas- 
serian ganglia. The mucous lining of a portion of the posterior wall of the 
sphenoidal sinuses is seen in the bony mass. Below this the posterior wall 
of the nasopharynx, and laterally the orifices of the Eustachian tubes. 
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C S, Cavernous sinus. 

C A, Carotid arter\-. 

P S S, Portion of ])osterior wall of sphenoidal sinus 

R F, O, Rislit Eustachian orifice. 

P C P. Posterior clinoid process. 

P O, Portion of pituitary ,t;iand. 

Pj p. Basilar process. 

P X P, Posterior nasopharyngeal w.-dl. 
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Plate XXV represents a horizontal section of the head through the mid- 
dle of the nose as seen from below and shows the following anatomical 
features : In the middle line the nasal septum. The lateral wall of the nose 
shows the middle meatus, inferior aspect of the middle turbinal, hiatus 
semilunaris; and the openings from the anterior ethmoidal cells. An arrow 
passes through the hiatus semilunaris and infundibulum and emerges at the 
ostium of the maxillary antrum. Here, as in previous specimens, it is seen 
that the ostium is near the roof at the inner superior angle of the antrum and 
located somewhat anterior to its middle. Externally is the roof of the maxil- 
lary antrum. Posterior to the middle turbinals are the superior turbinals, and 
posterior and internal to these are the ostia of the sphenoidal sinuses. In 
front, between the lateral wall of the nose and the antrum, is a section of the 
nasolachrymal duct. 



74 



PLATE XXV 
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U X, L'ncinate process. 

O yi A, Ostium of maxillary antrum. 

O A I'^. C, Ostium of anterior ethmoid cell. 

S T, .Superior turbinal. 

X' L ]->. X'asolachrymal duct. 

H S — O ^I A, Arrow passini^- throui^h hiatus semilunaris 

and emerging at ostium of maxillarv antrum. 
M T, ^fiddle turhinal. 
O S S, Ostium of sphenoidal sinus. 



75 



Plate XXVI. The heavy line over the right eye shows the beginning 
of the line of incision for exposure of the nasofrontal duct and frontal sinus. 
The lighter dotted line over the right eyebrow represents the incision for a 
sinus extending far laterally and is made continuous with the first incision. 
This incision is applicable if the entire anterior wall of the sinus is to be 
removed, or a ledge is to be left in place to support the soft parts. On the 
left side is seen the incision for an osteoplastic flap when probing through 
the nasofrontal duct has shown the sinus to be a large one. Marked depres- 
sion would result if the entire bone were sacrificed. With the osteoplastic 
method the entire periosteum is left in contact with the bone; the bone is 
chiseled with a narrow thin osteotome on three sides, corresponding to the 
incision line. On the fourth side, which forms the base, the bone is nicked 
laterally so> that it will break true in a straight line, when the osteoplastic flap 
is pried open from below. This should be done by a quick movement. 

The dotted incisions starting at the sides of the pyriform fossa (bony nasal 
aperture) passing upward to the depression at the root of the nose with a 
cross cut joining the incisions on either side, demonstrate the method for ex- 
posing the interior of the nose as given in Chapter IV. 

The incision on the left side at the junction of the gum and upper lip 
is the one chosen in most instances for exposure of the anterior wall of the 
maxillary antrum. 

If the tissues are very firm and indurated and do not permit sufficient 
retraction of the soft parts to expose the entire anterior wall of the antrum, 
an incision as indicated on the right side, corresponding to the entire width 
and height of the anterior wall of the antrum, can be made to include either 
the soft parts alone or the latter with the bone attached. 
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Plate XXVII shows on the right side beginning of the incision and the 
first stage of exposure of the frontal sinus. The soft parts have been incised 
at the inner canthus of the eye, in a direction upward and outward through 
the periosteum down to the bone. A borer, held in a direction upward and 
backward about one centimeter from the median line, has penetrated the 
bone to the nasofrontal duct. The probe is introduced through this opening 
into the sinus to determine its location and dimensions. When the sinus is 
small the opening is enlarged upward and laterally with chisel, burr or 
rongeur and thus exposed. When the sinus is large, one of two methods 
may be chosen. With the first, the incision is enlarged upward and out- 
ward and the periosteum of a ledge of bone, corresponding to the supraorbital 
ridge, is left undisturbed, while the periosteum above and below the intended 
ledge is incised and elevated from the bone. The bone of the anterior wall of 
the sinus is now completely removed above and below the ledge in order to 
expose every niche of the sinus. If the condition of the mucous membrane 
warrants, the latter can now be removed and any necrosed bone curetted. If 
the posterior wall of the sinus is curetted, great care must be taken to avoid 
injury to the dura mater. A probe is now passed through the nasofrontal 
duct into the nose to determine its course. Thorough drainage is effected by 
enlarging the duct with burr or trocar, and tubing is. introduced through 
which the first few after treatments are to be given. The preserved perios- 
teum is now replaced, the external wound is sutured and subsequent treat- 
ments are carried out intranasally. 
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On the left side is shown exposure of the sinus by the osteoplastic method, 
for which the indications and technic were given in the description of the 
previous plate. After the original incision and boring of the bone, the exact 
height and width of the very large sinus must be determined by the curved 
probe. The first incision is carried outward along the supraorbital ridge. The 
second upward from the point of beginning, and the third vertically upward 
from the end of the first, corresponding in height to its parallel. The in- 
terior of the sinus is dealt with as described in the previous method and 
the flap is replaced, the periosteum being sewed first, the skin suture being 
completed without draining the cavity other than intranasally. 

On the left side below is shown the interior of the maxillary antrum. The 
parts have been incised down to the bone beginning close to the outer border 
of the pyriform fossa and extending outward. The periosteum has been 
elevated from the anterior wall up to and on either side of the infraorbital 
vessels and nerve. Chiseling is now begun in the center of the antral wall 
and gradually enlarged downward to the alveolar ridge and then inward 
and outward and eventually upward, great care being taken not to injure the 
infraorbital canal and its structures. The bone on either side of the infra- 
orbital should be removed to the edge of the orbit. The antrum is now 
completely exposed and can be dealt with according to indications. (See 
Plate VI.) 

The radical exposure of the antrum is warranted only in chronic condi- 
tions where diseased membrane, eroded bone, polypi or growths are suspected. 
All the more acute and simpler conditions are treated by the intranasal method. 
If the lining of the antrum is to be left in place, a drainage opening should 
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be made at the lower part of the inner wall, the size to be determined by 
the amount of secretion it is necessary to drain. A small opening can be 
made by a trocar, as referred to in the article previously mentioned, a large 
one with a fraise or bone-biting forceps. If the lining membrane must be 
removed, the cavity can be treated in the following manner : The mucous 
membrane of the lateral wall of the nose of the corresponding side is ele- 
vated from its underlying bone, the inferior turbinal being cut away at its 
attachment or included in the membranous flap. This can be easily done by 
introducing the periosteal elevator at the edge of the bone on the side of 
the pyriform fossa, and working backward. After the membrane is com- 
pletely loosened the inner bony wall of the antrum is removed with bone- 
biting forceps through the opening made in the anterior antral wall. The 
membranous wall in the nose is now severed close to the floor and brought 
into the antral cavity to form its new lining. This is pressed firmly against 
the bone and held in place by gauze packing. If the tension on the mem- 
branous periosteal flap is too great, vertical incisions should be made at 
either end. 

With the simpler procedure the incision through the gum can be com- 
pletely sutured and the after-treatment is carried out intranasally. For the 
more extensive procedure the packing for holding the membranoperiosteal 
flap against the antral walls can best be done through the original incision and 
the latter permitted to close immediately after the membranoperiosteal flap 
has become adherent. 



Plate XXVIII shows on the right side an osteoplastic flap corresponding to 
the incision shown in Plate XXVI. The soft parts have been incised down 
to the bone, the periosteum has been pushed away slightly in the direction 
away from the osteoplastic flap and a thin narrow osteotome has pierced the 
anterior wall about one-half centimeter to the outer side of the edge of the 
pyriform fossa directly above the alveolar process. From here the bony inci- 
sion is continued to a point close to the outer edge of the superior maxilla. 
From the ends of this incision the bone is chiseled upward close to the infra- 
orbital ridge. At the base of the flap the bone has been nicked on both sides 
and the trap door pried open from below. 

The plate also depicts the nasal flap turned down after the bony structure 
had been severed by the Gigli saw following the course of the primary inci- 
sion (Plate XXVI). The remaining cartilage of the septum has been cut 
to permit complete depression of the flap. In the interior of the nose is 
seen a septum with a central enlargement, protruding more into the right 
nostril. On either side are the middle and inferior turbinals and in the left 
nares the lateral wall of the middle meatus. This exposure permits partial 
or complete removal of the entire interior structure of the nose. By removing 
a wedge-shaped section of the septum the anterior wall of the sphenoidal 
sinus can be exposed and removed without interference of any other struc- 
ture. Also, the anterior and posterior ethmoid cells or the ethmoids and 
sphenoidal sinuses can be exposed or removed without interference of the 
frontal sinus. If more room is required because of a deflected septum on 
the side to be operated upon, the septum can be severed close to the floor of 
the nose and temporarily pushed to the other side. If this does not suffice 
for necessary manipulations in the depth, the entire septum may be removed. 
The septum is severed with strong curved scissors near the roof of the nose, 
cutting straight backward until the sphenoidal sinus is reached and then 
slantingly downward along its anterior wall. A strip of septum sufficient 
to facilitate control of hemorrhage should be left along the roof. If it is. 
necessary to remove the turbinals, this can be done with straight scissors. 
The ethmoid cells are most readily opened with a bone curette. When the 
orbital plate is reached this presents a decidedly greater resistance than the 
partition walls between cells and serves as a barrier between the field of opera- 
tion and the contents of the orbit. The same resistance is met at the cribri- 
form plate and will thus prevent injury to the dura mater. 

82 



PLATE XXMIl 




»3 



Plate XXIX shows on the right side the exposure of a large frontal sinus, 
above and below the supraorbital ridge, a ledge of bone having been left 
behind for support of the tissues. Through the lower opening a bone curette 
was passed backward, breaking down the partitions between the ethmoid cells. 
Eventually, the sphenoidal sinus was penetrated. 

By looking into the nose it can be seen that the middle turbinal has been 
preserved on the right side. This procedure is similar to the Killian opera- 
tion. On the left side of the nose, in contrast to this, removal of the ethmoid 
cells and of the sphenoidal sinus, as described in connection with the previous 
plate, is shown by the nasal flap method. After employing the above two 
methods for removal of ethmoid cells and sphenoidal sinus on a large num- 
ber of subjects, the latter method, i. e., by the nasal route, has been found 
much simpler of execution, more thorough and gives a far better oversight. 

In this plate exposure of the frontal sinus on the left side is again shown 
by the osteoplastic flap method in comparison with the method for radical 
exposure, as shown on the right side. 
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RESUME 
I 

INTRODUCTION 

On reflecting on the anatomical and surgical features present in the upper 
part of the respiratory tract, i. e., the nose and its accessory sinuses, a number 
of important generalizations can be made which should serve as guides in 
treatment and operative procedures in that region. 

Inspection of a skull in which the bone is sufficiently transparent on the 
inner wall of the orbit, will show that the anterior and posterior ethmoid cells 
extend upward to a point on a line with the inner canthus of the eye (Plate 
VI). Also, on looking from above and comparing the cribriform plate with 
a landmark on the face (Plate XI) or looking into the nose from below 
(Plates VII, XIV, XXVIII and XXIX), and noting the height of the roof, 
it will be seen that they, too, correspond to this same point. Hence, in order 
to avoid penetrating the anterior cerebral fossa, no instrumentation within 
the nose, posterior to the nasofrontal duct, should be done higher than a 
point corresponding to the inner canthus of the eye. 

Another point of interest is that asymmetry in the nose is the general 
rule. Beginning with the septum it is found that in the majority of patients, 
as well as in anatomical subjects, there is a deviation to one side or the other, 
or a projection in the form of a spur. Our attitude toward this condition 
should be conservative, that is, not to meditate on the immediate removal 
of every prominence and projection simply because it exists, but to interfere 
only when it is found that a bony obstruction exists which prevents a suffi- 
cient volume of air from being inhaled through the nose to expand the hmgs to 
their full capacity, or when insufficiency on one or the other side influences 
the hearing apparatus. Oftentimes the swollen turbinal lying against the 
projection is the cause of the obstruction, and with proper treatment this 
will in due time assume its correct proportions. 

Asymmetry of the sinuses is well demonstrated by the specimens shown 
in Plates VII, VIII and X, the flrst of which presents a large left frontal 
sinus extending far over to the right side; the right frontal sinus is repre- 
sented by merely a frontal cell. Plate VIII shows asymmetry in all the 
accessory sinuses, and a sinus spreading to both sides of the median line 
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and draining through a right-sided nasofrontal duct. On the left side the 
nasofrontal duct communicates with a small frontal cell. In this specimen it 
appears as though Nature had endeavored to counterbalance the parts by pro- 
viding a small right-sided sphenoidal sinus for the large frontal sinus, and a 
large sphenoidal sinus on the left side for the small frontal sinus of that 
side. The maxillary antra also are asymmetrical. 



II 

EXPOSURE OF FRONTAL SINUS 

If inflammation of the frontal sinus cannot be controlled by the conserva- 
tive measures mentioned in the article previously referred to, an external 
operation becomes necessary. This is the case also if the lining membrane is 
chronically affected or necrosis of the bone or polypi are present. 

An incision is made beginning at the inner canthus of the eye, curving 
outward and upward through the brow and ending short of the supraorbital 
vessels and nerves (Plate XXVI). The incision passes through the perios- 
teum down to the bone, the purpose being to expose the nasofrontal duct. 
According to Plate VI it will be seen that the duct is located about one centi- 
meter from the median line of the face. A borer is placed against the nasal 
bone at a point corresponding to the inner canthus of the eye and an opening 
large enough freely to admit a probe is made in a direction upward and 
backward (Plate XXVII). When the nasofrontal duct has been reached, 
the probe is introduced into the sinus to ascertain its size and one of the fol- 
lowing methods determined upon. First, the opening is enlarged both upward 
and outward until the supraorbital ridge has l>een reached ; with a small sinus 
all necessary inspection and instrumentation can be performed through such 
an opening and mucous membrane as well as diseased bone can be removed. 
Second, in the case of a larger sinus the same opening with another opening 
above the supraorbital ridge should be made, leaving a ledge of bone, about 
one-third of a centimeter in width, corresponding to the orbital ridge, to 
serve as a support for the soft parts, thus avoiding the deformity of a depres- 
sion (Plate XXIX). In this instance the skin should be dissected up, but 
the periosteum corresponding to the ridge is left intact. Above the ridge 
the periosteum should be elevated and pushed upward as far as is necessary 
for the removal of the bone. 
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Third, for very large sinuses an osteoplastic flap can be formed by cutting 
the soft parts and chiseling the bone along the supraorbital arch, and making 
two perpendicular incisions from either end of this curved incision, the base 
of the flap being above (Plates XXVI, XXVII and XXIX). The exact size 
must be determined by means of a probe introduced through the original inci- 
sion exposing the nasofrontal duct. The plate of bone is raised by means 
of an elevator or by any other firm instrument, and can be made to break 
more readily by nicking the bone on either side at the base line. After the 
interior is inspected the diseased membrane or polypi are removed or the 
necrosed bone is curetted, and the natural opening of the nasofrontal duct can 
be widened by introduction, in a direction downward and backward, of a trocar 
of any desirable size. A thick trocar will tear the mucous membrane of the 
canal as well as crush the partitions of the anterior ethmoid cells. Subsequent 
drainage is effected intranasally. The osteoplastic flap is turned down into 
place and pressed firmly to produce good adjustment of the bony edges. The 
periosteum and deeper tissues are sutured first, and suturing of the skin is 
completed without any opening for draining the sinus, but due regard must 
be given to drainage in case of purulent inflammation which might have 
occurred in the tissues external to the sinus or bone. 



Ill 

EXPOSURE OF MAXILLARY ANTRUM 

If an inflammation of the maxillary antrum is not amenable to intranasal 
treatment as described in the previously mentioned article, owing to perma- 
nently chronically altered mucous membrane, polypi or necrosed bone, the 
radical exposure should consist in the removal of the anterior wall of the 
antrum by an incision through the alveolar-labial cleft (Plate XXVI). The 
incision passes through the soft parts down to the bone, the periosteum being 
elevated to the point near the infraorbital canal, care being taken to avoid 
injury to the infraorbital vessels and nerves (Plate XXVII). With a chisel, 
borer or burr the midpoint of the anterior wall is opened and extended in all 
directions, especially below, internally and externally. On account of the 
infraorbital canal, caution is necessary in approaching the upper part (Plate 
VI). Diseased membrane, polypi or necrosed bone can now be dealt with as 
necessary, and completely extirpated. For drainage a sufficiently large open- 
ing can now be made into the nose, preferably near the floor, but if the antrum 
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has been denuded of membrane or a large communication is desired, tiie entire 
inner bony wall of the antrum can be removed and the nasal mucous mem- 
brane can be cut into flaps with their attachment above, the inferior turbinal 
being included in the flap or removed and the membrane applied to the 
denuded walls of the antrum as described under Plate XXVII. In this way 
healing will be hastened. Intranasal drainage is preferable in every instance 
except when nasal membrane is to be used to line the antrum, in which case 
repacking of the cavity can be accomplished through the anterior wall. 

If desirable to carry out the flap method as described under plates XXVI 
and XXVIII the tissues are incised to form a flap with its base above and 
including the entire anterior wall of the antrum. 

After chiseling the bone on three sides, corresponding to the limits of 
the anterior wall of the antrum, the base line is nicked on either side and 
the bony plate pried open from below, with due care not to lacerate the ves- 
sels and nerve at the infraorbital canal. After treating the interior of the 
antrum by one or the other method as suggested above, the trap door is 
brought back into place. If the bone is involved and requires removal, this 
can now be done; if it is to be retained the osteoplastic flap is returned to its 
original position, the periosteum and deeper tissues sewed first and then the 
skin. If subsequent drainage and packing should be required, this can be 
accomplished by an opening into the mouth through the alveolar-labial cleft. 

IV 

EXPOSURE OF ETHMOIDAL CELLS AND SPHENOIDAL SINUSES 

The location of the anterior and posterior ethmoidal cells and the sphe- 
noidal sinuses is such that opening or removal of them is possible by intra- 
nasal operation. 

The introduction of a probe cannula into the openings of anterior and 
posterior ethmoidal cells is practically impossible, owing to the labyrinthian 
nature of their arrangement. 

On the other hand, the opening of the sphenoidal sinus can often be 
seen, but even if not seen it can be reached with a probe or probe-cannula 
by directing the latter upward and backward at an angle of 45 degrees with 
the floor of the nose. If the opening is some distance from the middle line, 
the end of the instrument should be slightly bent. When introduced in the 
direction stated, the end of the instrument will find the ostium by a turning 
movement. 
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The ethmoidal cells and sphenoidal sinus also can be reached through the 
incision for exposing the frontal sinus, and with due consideration to their 
external landmarks, as reiterated on the foregoing pages, can be made part 
of that exposure. 

A third method of reaching the ethmoids and sphenoidal sinus is by the 
osteoplastic flap method of the nose described more fully further on. The 
advantage of the preceding method is that it leaves the turbinated bones intact, 
even though the ethmoid cells are completely eliminated, and the operation can 
be made part of the frontal sinus exposure if that has become necessary. If 
the latter is not the case, the osteoplastic flap method of the nose is far more 
advantageous for very complete removal of the lateral masses and exposure of 
the sphenoidal sinuses, and the view gained thereby is greater than by any 
other procedure. 

V 

EXPOSURE OF INTERIOR OF NOSE 

As already stated, with the examination of a great number of skulls and 
comparison of the deeper structures with the landmarks on the face, it is 
found that the height of the cribriform plate and the uppermost ethmoidal 
cells correspond practically to the inner canthus of the eye; so that if the 
interior of the nose is exposed to this height, this level is the highest required 
for intranasal operations. 

Hence in the case of extensive removal of the entire labyrinth and the 
sphenoidal sinus, or for removal of a tumor involving those parts, the best 
exposure can be obtained with the osteoplastic flap method, and interference 
with the frontal sinus or maxillary antrum becomes entirely unnecessary. 

To expose the nose from in front, the simplest procedure and one that 
gives the best view is as follows : The first step is a transverse incision over 
the root of the nose. An incision is then made from the root downward on 
either side of the nose to the angle of the pyriform fossa. The tissues are 
cut directly through the periosteum to the bone. The soft parts to the outer 
side of these incisions are pushed back sufficiently to make way for the Gigli 
wire saw. The bone at the root of the nose is now sawed until a sufficient 
hold is acquired to continue the saw cut downward, corresponding to the 
incisions on either side until the angles of the pyriform fossa have been 
reached. On elevating the nose by raising the flap at the root (the patient 
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being in a prone position), the lower part of the septum will offer some re- 
sistance. The detached portion is then drawn downward, and if a complete de- 
pression of the loosened parts has not been effected, the cartilage of the 
septum which still remains can be incised until complete downward folding of 
the nose is secured. The alse and the columna form the hinge on which 
it can be bent. (Plates XXVI and XXVIII.) The exposure thus effected 
corresponds practically to the full height and width of the nose and permits 
complete reposition without loss of tissue other than the minute line of bone 
through which the wire saw passes. With daylight, lamp and head mirror, 
electric head light or a small electric pencil, 4-5 inches long, which can be 
introduced on the side of the septum for direct illumination or on the op- 
posite side for transillumination, the entire nasal cavity can be inspected. If 
the septum deviates to one side and the smaller cavity is to be operated upon, 
the septum can be cut with scissors from before backward, close to^ the floor 
of the nose and released in its full length; the entire septum can thus be 
pushed to the opposite side, giving ready access to the side to be operated upon. 
When this more radical procedure is unwarranted, sufficient space can be ob- 
tained by removing the deviated portion of the cartilaginous and bony septum 
lying between the two layers of the septal membrane. In septal involvement 
by a new growth, the septum can readily be removed in toto by severing its 
attachment above and below with curved scissors. The curved instrument 
is particularly applicable for the reason that the posterior portion of the 
septum corresponds to the slope of the sphenoidal sinus which forms the upper 
half of the nasal wall posteriorly, the lower half corresponding to the naso- 
pharynx. 

The view obtained with the exposure mentioned above shows the follow- 
ing important features on both sides : In the middle line the nasal septum, 
either straight or, as in most cases, slightly deviated in its upper or lower 
portion or both upper and lower portions, with or without spur formation. 
Laterally, above, the space between the middle turbinate bone and the septum 
extends to the roof of the nose, which is formed by the cribiform plate of 
the ethmoid. Further down is seen the fold or bridge formed by the anterior 
portion of the middle turbinal, which serves as a guide for introduction of 
instruments into the nasofrontal duct. This fold or bridge is generally re- 
moved by rhinologists who wish to treat the frontal sinus intranasally. Di- 
rectly back of this fold in the middle of the meatus is the crescentic edge of 
the uncinate process extending from above and in front, downward and back- 
ward, which forms with the prominent ethmoid cell overhanging it, the slit 
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called hiatus semilunaris. This opens into the larger space or channel called 
the infundibulum, formed by the same anatomical structure as the hiatus, i. e., 
the uncinate process of the ethmoid below and the bulla ethmoidalis above. 
The ostium of the maxillary antrum invariably opens into this channel or 
trough and generally also the nasofrontal duct, hence it is the usual deep 
guide for probing the nasofrontal duct and sinus. In most instances I have 
found that with a long probe-cannula bent into a semicircle about 8 centi- 
meters in diameter, the point slightly curved outward, it is possible to enter 
the frontal sinus through the infundibulum and nasofrontal duct and to intro- 
duce cleansing solutions and medicaments in sinusitis without removal of a 
portion of the middle turbinate bone or any other operative procedure. In 
all cases of sinusitis it is well to try this mode of treatment before perform- 
ing a more extensive procedure. 

Below, the inferior turbinate bone and meatus are visible. Posteriorly the 
posterior wall of the nares is seen to be made up in its upper half by the 
sphenoidal sinus, the anterior wall slanting from the midpoint of the nose 
above, downward and backward, until it reaches the deeper recess of the 
nasopharynx, which forms the lower half of the posterior wall. At the upper 
part of the anterior wall of the sphenoidal sinuses are their ostea. It can 
be readily understood that when infection occurs in the sinuses, they can 
drain only when the head is bent forward until the face is in a horizontal 
or lower position, and this, too, only when swelling of the mucous membrane 
does not occlude the ostia. 

To introduce a probe-cannula, the following procedure, described some- 
what more fully than heretofore, should be carried out : Inasmuch as the 
ostia are situated near the upper part of the sinuses and the wall of the sinus 
begins at about the midpoint of the nose, a probe-cannula should be directed 
upward and backward between the middle turbinal and the septum at an 
angle of 45 degrees with the floor of the nose. If the ostia are located near 
the septum and the middle turbinals do not project unduly, this opening 
can be readily seen by anterior rhinoscopy and the probe or cannula intro- 
duced at sight. If the openings are further to the side, away from the 
septum and hidden by the middle turbinals, the instrument must be slightly 
bent at the end. By turning the curved end in an outward direction after 
it has reached the wall of the sinus, the tip of the cannula will find and slip 
through the opening. After irrigation of the sinus the patient should be 
directed to lower the head between the knees to avoid retention of fluid. 
When the condition in the sinus will not yield to conservative treatment the 



ANATOMY AND SURGERY OF NOSE AND EAR 93 

entire anterior wall can be readil}' removed from the ostium downward intra- 
nasally or by the more radical exposure; but before this is resorted to, the 
simple irrigation with the probe-cannula through the natural opening should 
be employed. 

In case of chronic inflammatory conditions and in new growths the an- 
terior and posterior ethmoidal cells can be readily removed with a bone curette 
by the radical exposure after removal of the middle turbinal of the affected 
side. The parchmentlike partition walls with their delicate membrane break 
up readily with such an instrument and the greater firmness and resilience of 
the orbital wall and cribriform plate offer a safeguard against passing be- 
yond these important barriers. Thus, after removal of the anterior wall of 
the sphenoidal sinus with the bone curette, it will be found that if a portion 
of the posterior or upper wall is to be removed, this can be accomplished only 
with a burr or chisel, and that the bone curette cannot effect the same. 

The inferior turbinal can be cut away with curved scissors; the lateral 
wall of the nose, which corresponds to the inner wall of the antrum, can be 
crushed or removed with bone curette or bone-biting forceps in involve- 
ment of this part of the nose. 

On inspecting the posterior and upper wall of the sphenoidal sinus, a 
prominence is seen which corresponds to the depression of the sella turcica 
and contains the pituitary body (Plate VIII). For the removal of the pitui- 
tary body the septum and middle and superior turbinals of both sides, the 
ethmoidal labyrinth and the anterior wall of the sphenoidal sinus must be re- 
moved, because as before mentioned, the pituitary body corresponds to the 
middle of the prominence in the sphenoidal sinus. Laterally to this midpoint, 
important structures will be encountered, i.e., the cavernous sinus, carotid 
artery and chiasm. For removal of the entire septum curved scissors are 
used, the septum being severed at its upper and lower attachments. 

Thus the method of exposure for the ethmoidal cells and sphenoidal sinus 
is preferable to the method from above through the frontal sinus or from 
below through the maxillary antrum, because all the parts are left in situ and 
no external deformity results, since the nose is replaced without loss of bone 
other than that caused by the width of the Gigli saw, the external scar being 
practically hidden in the natural depressions on either side of the nose or by 
artificial means, i. e., the use of large rimmed spectacles. 
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ANATOMICAL AND SURGICAL DESIDERATA IN THE EX- 
POSURE AND REMOVAL OE THE PITUITARY GLAND 

An anteroposterior section of the head shows that the roof of the nose, 
when compared to the parts situated anteriorly and posteriorly to it, cor- 
responds, on the one hand, to the depression at the root of the nose, and, on 
the other, to the uppermost part of the sphenoidal sinus, the anterior wall of 
which slopes down posteriorly and forms the upper half of the posterior wall 
of the nasal cavity (Plate XXX). Hence, to expose the sphenoidal sinus, an 
incision at the root of the nose and from there downward is sufficient and 
renders opening of the frontal sinus unnecessary. The entire height and 
width of the interior of the nasal fossae can be exposed by turning the nose 
downward. An incision is made on either side, starting below at the widest 
part of the bony nasal aperture (pyriform fossa) and passing upward to the 
depression at the root of the nose. These two incisions are united by a cross 
incision, the scalpel passing through all the tissues down to the bone (Plate 
XXXI). The periosteum of the osteoplastic flap is not interfered with, but 
that lying opposite is pushed backward toward the face only enough to ac- 
commodate the width of a Gigli saw, which is now used, beginning with a 
cut at the root of the nose to form a groove (which will fix the saw for its 
downward course) and then continuing through the bone freed of its perios- 
teum until the lower end of the incision has been reached. A retractor, grasp- 
ing the flap above and drawing it forward, will open a cleft into which a 
scalpel can be introduced to complete the separation of the cartilage of the 
septum sufficiently to permit complete depression of the nose, thus exposing 
the full height and width of the nasal fosste. The hinge of the soft part, 
which remains below, contains the terminal branches of the facial arteries, 
which will nourish the osteoplastic flap thus formed. With curved scissors 
directed along the roof of the nose, the septum can be severed superiorly and 
posteriorly along the sloping anterior wall of the sphenoidal sinus. In order 
to facilitate the grasping of the bleeding vessels, 3^ centimeter of the septum 
should be left standing above while posteriorly it is cut close to the sinus 
wall. To expose this anterior wall of the sinus, straight scissors should 
now be used to cut the septum, from below and in front, upward and back- 
ward to the middle of the posterior wall of the nasal cavity. A wedge-shaped 
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PLATE XXX 




Anteroposterior section of head, sliowiug incision line of nose and septum for 
exposing interior of nose. Also part of septum (wedge) to be removed for 
exposing sphenoidal sinus and pituitary gland. 



PLATE XXXI 




External line of incision, shuwiny extent to wliich Ijones are dixiiled Ijy tlie 'iigli saw. 
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section of septum is thus removed, producing a funnel-shaped cavity, the 
opening of which corresponds to the outer border of the nasal cavity and 
the smaller end to the anterior wall of the sphenoidal sinus, which must be 
removed. Only in the event of protruding middle turbinals and prominent 
lateral masses of ethmoid cells should these be interfered with. This is best' 
done by cutting away the turbinals with straight scissors and removing" the 
cell masses by means of a bone curette or forceps. A greater resistance 
present after ethmoid cells have been removed indicates the orbital plate. 
The same resistance is met at the roof of the nose and acts as a barrier, pre- 
venting exposure of the dura. 

After the anterior wall of the sphenoidal sinus is removed by means of 
chisel and bone-cutting forceps, the prominence on the posterior wall becomes 
apparent. This prominence is the depression caused by the floor of the sella 
turcica, and that part of it corresponding to the median line of the skull 
must be removed to reach the pituitary gland. Oftentimes the septum be- 
tween the sphenoidal sinuses is irregiilarly placed to one or other side of 
the median line of the skull, or starts on one side or other above and runs to 
the opposite side below; frequently it is entirely absent. Therefore, to ex- 
pose the pituitary body, it is essential to choose the median line of the 
skull, not permitting the irregularly attached sphenoidal septum to detract 
from removal of the midportion of the prominence on the posterior wall 
of the sinus. This should be confined to the central portion to avoid injuring 
the cavernous sinuses and carotid arteries on either side, and a button about 
half a centimeter in diameter should be removed with a trephine or a long- 
handled gouge, its concave surface directed toward a central point. For a 
decompression operation to relieve the tension of a tumor, more of this 
posterior wall must be removed. After the bone corresponding to the floor 
of the sella turcica has been removed, the cavity is recognized by probing, the 
resistance of the posterior wall of the sella turcica (dorsum sellas) indicating 
the exact location of the cavity sought for. Removal of the gland can be 
accomplished by means of a long-handled scoop or curette. 

The purpose of the procedure having been accomplished, the nose is 
brought back into place and secured by several sutures for the deeper tissues 
and periosteum and finally some for the skin. In this way the greater part 
of the interior of the nasal cavity remains intact and the part sought for is 
completely exposed, illumination of the depth of the cavity being accom- 
plished by means of a head light or an electric pencil directed to the field of 
operation. 
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POSTURAL TREATMENT OF OTITIS MEDIA AND MASTOIDITIS 

During the past few years operative procedure has become so common 
in otology that with many surgeons the slightest sign of involvement of 
the mastoid antrum complicating an otitis media is considered an indication 
for operative interference. A better understanding of the anatomical rela- 
tions of the parts, together with the application of one of the fundamental 
principles of successful surgery, that is, drainage, would lead to a more con- 
servative line of treatment in a direction that seems to have been entirely over- 
looked, namely, the posture of a patient with otitis media or mastoiditis. 
The relationship of the middle ear and antrum is such that, if an inflammatory 
exudate is present in the middle ear and the patient is lying on his back, the 
secretions will flow by gravity from the middle ear through the aditus ad 
antrum to the mastoid antrum itself. The presence of a secretion will, of 
course, irritate the membrane lining the antrum and produce mastoiditis, 
even though the inflammation has not extended from the middle ear. Let 
us recall for a moment the exact relations of the parts in the tympanic cavity. 
(See Plate XXXII.) 

Anteriorly is the opening of the Eustachian tube. It is through this tube 
that an inflammation originating in the nose or pharynx extends and causes 
an involvement of the middle ear. The mucous membrane lining the tube 
swells and clogs this channel temporarily. The natural passage through 
which the middle ear is aerated and drained is closed, and the result is a re- 
tention of the inflammatory secretions within the middle ear, which aggra- 
vates the already inflamed membrane. If not relieved there is in time a 
bulging of the tympanic membrane accompanied by great pain, and if a 
paracentesis is not performed an extension to attic, aditus, and antrum oc- 
curs. If the drainage through the perforation is sufficient, the process of 
repair sets in and frequently the inflammation of the entire tract subsides, 
even though it has extended to the attic, aditus, and antrum. If pus is 
present, there is an erosion of the membrane which, owing to interference 
of the circulation from pressure, has become less resistant, and a perfora- 
tion results — which gives relief from the symptoms of pressure. As far as the 
middle ear is concerned, the tendency now is to repair. But what happens 
to the antrum if it has become filled with the exudate? As these cases are 
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now ordinarily treated, the patient is permitted either to sit erect or lie on 
the back, or occasionally on his side. In the recumbent position the irritating 
discharge remains in the antrum and causes an inflammation which, in turn, 
adds to the exudate, of which only the overflow leaves the antrum through 
the aditus. 

The inflamed membrane goes on to ulceration and eventually to necrosis 
of the bony lining, with further involvement of efferent veins and lymph 
channels, infecting all the important surrounding structures and thus estab- 
lishing the various complications of middle ear disease. If the mastoid 
process is cancellous, the extension of the inflammation to other pneumatic 
cells throughout the process may be very rapid. Necrosis extending back- 
ward from the antrum soon reaches the bony lining of the lateral sinus, or 
the inflammation may extend through the connecting veins of the sinus, 
producing a thrombosis of the lateral sinus, without antecedent necrosis. 

Referring again to the anatomical relations, we have externally the drum 
membrane; internally, the bony inner wall, with exception of the membrane 
of the round window; above, the ossicles and the bony roof; posteriorly, a 
bony wall below and an opening above, that is, the aditus or passage which 
leads to the antrum. The position of this passage high up on the posterior 
wall undoubtedly in many cases prevents the inflammatory process from 
reaching the antrum. On the other hand, when the antrum is once involved 
and the patient is allowed to rest on his back, the position of the aditus in 
its relation to the antrum is such that the acrid secretions are prevented from 
leaving the latter, and thus is produced all the trouble we are familiar with. 
What then can be done to relieve this apparent faulty provision of nature 
when inflammation ensues? This apparently faulty provision of nature 
is really an excellent one and finds its parallel in the accessory sinuses of 
the nose. 

The ostia of the maxillary, frontal, and sphenoidal sinuses also are at 
the highest point possible and well protected, so that no extraneous matter 
from the inhaled air can enter and infect them. When, however, inflamma- 
tion occurs, the ostia are most unfavorably situated for draining the cavities, 
and if relief is not given by posture they must be opened at the most de- 
pendent point. This question of drainage is the all-important factor in the 
successful management of these cases, and the anatomical relations point out 
the proper course to pursue. If the middle ear or antrum is to be drained, 
the patient should be placed in such a position that it will drain. And what 
is this position? It is one in which the antrum is placed at a higher elevation 



PLATE XXXII 




Ease oi the skull seen from almx-e witii the (Uira niatcr intact, except o\er a portion 
of the temporal bone where it ami the bone h.a\'c been cut away to ex|iose the 
Eustachian tube, the tNiiipanic cavitw the attic, aditns ad antrum, ami the mas- 
toid antrum. 

^r. Long ])rocess of malleus. 

C A, Carotid arter>-. 

AI A, Mastoid antrum. 

I, .Short proce>s of the incus. 

T .M, 'r_\mpanic menilirane, with perforation. 

E T, luistachiau tube. 
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than the middle ear, and the middle ear higher than the Eustachian tube, its 
natii^ral outlet or drain. With a patient lying face downward — the forehead 
and one cheek supported by pillows, the nose and mouth and one eye free — 
perfect drainage can be procured. When the patient is made to realize the 
importance and advantages of this position, he will not only assume it from 
necessity, but even adopt it by preference as a comfortable posture during 
sleep. Now, what happens in this posture? 

If an otitis media alone exists, the secretion will drain through the 
Eustachian tube, provided it is not clogged, or through a perforation of the 
drum membrane, if such exists. This would prevent antrum involvement, 
which might have occurred if the secretion had been allowed to flow into 
it and be retained there. If the antrum is already inflamed, the secretion, 
flowing off through the aditus into the middle ear and out as before, will 
enable the mucous membrane lining it to proceed to repair, and erosion of it 
and necrosis of the underlying bone will not occur. Even though the external 
symptoms of pain on pressure and edema over the mastoid process have 
occurred, generally these will gradually subside and disappear, and an opera- 
tion with a tedious and painful after-treatment will become unnecessary. 
The management of otitis media or mastoiditis is, therefore, as follows : 
A purgative is given to aid in relieving the local congestion in the af- 
fected area. The rhinitis or pharyngitis, whichever may have been the 
causative factor in the involvement of the Eustachian tube, receives the 
utmost attention, the greatest efforts being directed to the Eustachian open- 
ing and nasopharynx. Following this, the tube itself is treated in order to re- 
duce the swelling of its lining membrane, to render it patent, and thus ef- 
fectually to drain the middle ear. The patient is directed to produce suction 
in the Eustachian tube by swallowing water, with the nose and mouth closed, 
several times daily. If these measures do not suffice to relieve the condi- 
tion in the middle ear without operative procedure, paracentesis of the drum 
membrane should be performed. Instead of the ordinary puncture of the 
membrane, I incise it from its midpoint (tip of long process of malleus) 
downward, and make a second incision posteriorly, beginning half-way up and 
curving downward and forward until the second and first incisions meet, 
thus forming a flap. This gives a larger opening than a single incision, and, 
besides permitting free draining, is large enough for introducing a small 
cannula for irrigating the middle ear. In douching the tympanic cavity in 
mastoiditis the stream should be directed upward and backward toward the 
aditus. The patient is advised to lie face downward most of the time, and 
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occasionally upon the affected side. The Eustachian tube should be treated 
through the nose b)- means of a catheter, through which a mild antiseptic and 
detergent solution may be introduced ; this flows out through the perforation 
in the drum. On the other hand, if in irrigating the tympanic cavity the 
Eustachian tube is patent, the solution will flow out of the nose or into the 
throat. For irrigating through a perforation, a thin cannula, bent at the 
end and attached to a rubber bulb placed at an angle permitting exact intro- 
duction by sight, should be used. The irrigations are performed by the at- 
tending physician twice daily or at longer intervals according to the stage 
of the process. This frees the middle ear, the aditus, and the Eustachian 
tube, and as soon as the secretions have diminished and drainage is sufficient 
through the Eustachian tube, the flap made in the drum may be allowed to 
fall back into place and to close the perforation, forming a perfect mem- 
brane instead of the large perforations that are liable to result from other 
incisions. The patient himself douches the outer ear at more frequent 
intervals, and retains the prone posture for the greater part of the time 
between treatment. Before douching, the patient is instructed to introduce 
a detergent and cleansing solution full strength into the outer ear to be 
retained for from five to ten minutes while h'ing on the other side. 

Adrenalin, alcohol, powders, or other medicaments ma}' be used as indi- 
cated, to hasten the process of repair. I am also in the habit of having 
patients take one-half gallon of some alkaline water during the twenty-four 
hours, as I believe it thins the discharge, causes it to flow off more rapidly, and 
prevents accumulation and formation of crusts. 

In several instances of severe otitis media and mastoiditis, in which, in 
the opinion of eminent otologists, it was deemed necessary to operate imme- 
diately, I have been able by this more conservative treatment to cure the condi- 
tion present ; and I feel that by this simple method, I have prevented many 
cases of otitis media from developing into operable mastoiditis. Of the 
measures used the postural treatment was probably the most essential. 
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-V CONTRIBUTION TO THE ANATOMY AND SURGERY OF THE 

TEMPORAL BONE 

The recent additions to the symptomatology and diagnosis of compHca- 
tions and sequelae of middle-ear disease, with the resulting surgical inter- 
ference in deep-seated affections, have made it necessary to acquire a more 
intimate knowledge of the landmarks of the ear and its surrounding struc- 
tures. The present article, with the accompanying charts drawn from dis- 
sections on the cadaver, is intended to fill a reciuirement still existing in our 
medical literature and to ser\'e as a guide for improved technique in the 
future for attacking the temporal bone and vital parts in its immediate 
neighborhood. 

In the comparatively simple procedure of entering the mastoid antrum an 
incision through the skin, fascia, and periosteum, beginning behind the at- 
tachment of the auricle, at a point corresponding to the upper wall of the 
external auditory meatus and passing over the middle of the mastoid process 
to its tip, will sufiice, if the tissues are drawn forward, to expose sufficient 
bone to appreciate the landmarks necessary for this operation. In the more 
extensive procedure of attacking the middle ear and its adjacent parts, a 
longer incision is necessary. The incision begins at a point above the ear 
sufficiently far back to avoid the temporal artery, then courses downward 
yi to I cm. behind the attachment of the auricle, in order to avoid severing 
the posterior auricular artery, and ends at the tip of the mastoid process 
(Plate XXXIII). 

When the tissues are dissected and retracted a field will be exposed in 
which the entire outer and middle ear, as well as the mastoid antrum and 
the sigmoid flexure of the lateral sinus, can be reached (Plate XXXIV). 
Above the temporal ridge this incision should pass through skin alone, ex- 
posing the temporal fascia covering the temporal muscle; this should not 
be severed. Below the ridge it should pass directly to the bone of the mas- 
toid process. The anterior flap should contain the auricle with the perios- 
teum from the mastoid process and the entire soft parts of the external 
auditory meatus, the periosteum of the meatus remaining continuous with 
that covering the mastoid process. On elevating the periosteum and retract- 
ing the tissues still covering the process behind, an area will be exposed suf- 
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Line of incision 

for 
mastoid operation 



ficient for the most radical operation on the temporal bone, even to the extent 
of its entire removal. 

The following are the landmarks visible from above downward (Plate 
XXXIV). Above the temporal ridge or crest is the fascia covering the 
temporal muscle. The crest is the continuation backward of the zygomatic 
arch and affords attachment to the fascia as well as the temporal muscle, and 
corresponds in height to the upper wall of the bony auditory canal ; it forms 
the division line between the scjuamous and mastoid portions of the temporal 
bone, and serves as a landmark for opening the mastoid antrum and lateral 
sinus. 

In a simple mastoid operation the external opening should remain below 
this crest in order to avoid entering the cerebral cavity. 

Below the crest and in front of the mastoid process is seen the external 
auditory meatus, a long, funnel-shaped canal, the walls of which are formed 
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by the tympanic plate. The free margin of this plate (the auditory process) 
affords attachment to the cartilage of the ear. 

In the depth of the meatus is seen the tympanic membrane or ear drum, 
lodged in a ring of bone with the manubrium or handle of the malleus, at- 
tached to and shining through its upper half, slanting from above and in 
front downward and backward. The upper portion of the membrane is 
thrown into folds by the outward projection of the processus brevis of the 
malleus, which springs from the upper part of the manubrium close to the 
t3rmpanic ring. The portion of the membrane thus affected is called Shrap- 
nell's membrane. 

On removing the tympanic membrane from its ring of bone and from 
its attachment to the malleus, the tympanic cavit}- or middle ear is exposed 
and the following points of interest noted (Plate XNXV) : In the upper 
half of the cavity are seen anteriorly the manubrium, projecting downward 
and slightly backward, with the processus brevis at its upper end close to 
the rim of the bony canal. The processus longus of the incus is situated 
half a millimeter behind and parallel to the manubrium, and has its lower 
end attached to the stapes. The lower half of the cavity presents a rounded, 
glistening eminence, called the promontorium, and an opening directly be- 
hind it called the fenestrum rotundum. The latter opens into the cochlea, of 
which the promontorium represents the first turn. 

In order to expose the tympanic cavity or middle ear more thoroughly, a 
part of the superior and posterior walls of the external meatus can be re- 
moved (Plate XXXVI). The tympanic cavity (as seen in the last plate) 
has its upper part, the attic, hidden behind the inner portion of the upper 
wall of the external auditory meatus. Hence, the upper wall of the meatus 
corresponds to the outer wall of the attic, and with the procedure just men- 
tioned the attic is exposed. 

The attic contains the heads and bodies of the malleus and incus, and the 
removal of its outer wall shows these bones in toto. Besides these structures 
the tensor tympani muscle can be seen anteriorly emerging from its canal 
and becoming inserted into the neck of the malleus. The short process of 
the incus is seen projecting back into the aditus, while the long process 
descends to become attached to the stapes. Beneath the short process of 
the incus the chorda tympani nerve emerges from the facial canal in the 
posterior wall. It crosses the long process of the incus and disappears behind 
the malleus. When this nerve is injured accidentally or otherwise, the sense 
of taste for the corresponding side of the tongue is lost. Directly internal 
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to the tip of the long process of the incus Hes the stapes placed at right 
angles to it. To the neck of the latter is attached th-e stapedius muscle, which 
consists of minute fibers i to 2 mm. in length coming from the pyramidal- 
shaped cavity in the posterior wall of the tympanum. In the background, por- 
tions of the inner wall of the middle ear are visible. Directly above the stapes 
and behind the incus is the projection of bone covering the facial nerve. 
Below the stapes, the promontorium and fenestrum rotundum are again seen 
as before. 

At the upper posterior angle of the. entrance to the bony meatus is a 
spicule of bone known as the suprameatic spine (Plates XXXIV to 
XXXA'II). This is of importance in the simple mastoid operation, as it is 
prominent in most skulls, and when felt, serves as a landmark, being the 
most anterior point to which the tissues should be dissected, and also the 
point I cm. behind which the opening for entering the antrum should be 
begun. The mastoid process (Plate XXXIV), of which the temporal ridge 
forms the base line, has been denuded of periosteum. Near its posterior bor- 
der is situated the mastoid foramen, through which one of the emissary veins 
of the lateral sinus passes. Below, the process has the sternocleidomastoid 
muscle attached to it. The fibers of this should be left intact when these parts 
are exposed, excepting in those instances in which their presence interferes 
with the thorough exploration of the mastoid cells. 

The nature of the bony structure of the process varies greatly in dif- 
ferent subjects, being very compact tissue (small celled or diploic) in some 
and cellular (large celled or pneumatic) in others. 

To reach the antrum, the chisel or burr drill must be placed at a point 
I cm. behind the suprameatic spine, and keeping below the temporal crest, or 
the upper wall of the meatus, must penetrate a mass of bony tissue to a 
depth varying from i cm. to 2 cm. in a direction inward, forward, and 
slightly upward, corresponding to the direction of the external auditory 
canal. The position of the antrum varies somewhat. Although it is generally 
situated about >4 to i cm. behind the outer opening of the auditory canal, 
it is sometimes found almost directly internal to its upper wall. The depth 
at which the antrum is met also varies, but it is safe to say that if the 
instrument penetrates deeper than ij^ cm., and be directed too far forward 
or downward, the horizontal simecircular canal or the aqu??ductus Fallopii 
will be encountered (Fig. XXXIX). If the former were opened in a 
purulent otitis media the pus would travel along it to the vestibule and from 
there into the internal auditory meatus, producing a pachymeningitis or ex- 
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tradural (epidural) abscess of the posterior fossa of the skull; or from the 
vestibule through the perpendicular semicircular canal, which if accompanied 
by erosion of its bony covering would lead to involvement of the meninges 
of the middle fossa. The same would hold good for the posterior semi- 
circular canal affecting the posterior fossa. 

If the latter (the acjuseductus Fallopii) were opened an inflammation of 
the facial nerve which is contained therein would result, producing paralysis 
of that side of the face. The inflammatory process might also find its way 
through the entire canal to the internal auditory meatus, causing a pachy- 
meningitis or extradural abscess as mentioned above; or, traveling along the 
nerve to its cerebral attachment, would produce a meningitis or subdural 
(intradural) abscess. The direction of the penetrating instrument must also 
be forward,. in order to avoid injuring the lateral sinus. 

For extensive dissections on the mastoid process, where involvement of the 
antrum as well as the lateral sinus and the mastoid cells is suspected, a divi- 
sion of the process into four equal parts suggested itself to Dr. Hartley, and 
the following procedure has been evolved* (Plates XXXV, XXXVI, and 
XXXVII) : The temporal ridge, or a line continuous with the zygomatic 
arch, is taken as the upper boundary; the anterior border of the mastoid 
process, as the anterior boundary; a line drawn vertically from the junction 
of the posterior border of the mastoid process where it meets the occiput, as 
the posterior boundary; and an imaginary line drawn backward from the 
tip of the mastoid process, as the lower boundary of a quadrangle. On 
dividing this into four equal parts it was found that in almost every instance 
the upper -anterior quadrant opened into the mastoid antrum, the upper 
posterior quadrant opened into the lateral sinus, and the two lower quadrants 
' into mastoid cells. The lower posterior cjuadrant also opens into the de- 
scending limb of the lateral sinus if gone into sufficiently deep. 

In permitting a wall of bone to remain separating the anterior and 
posterior quadrants, a safeguard is established which prevents the infec- 
tious discharge which might be found in the anterior cjuadrant (antrum), 
entering and setting up a similar process in the posterior quadrant with its 
lateral sinus, providing this has been exposed and found to be healthy and 
patent. 

In this way, if any doubt exists as to the extent of infection, the entire 
surface of the mastoid can be immediately mapped out, and the upper an- 

* In Chipault's Surgery reference is made to the division of the mastoid process for 
the purpose of locating the lateral sinus. 
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terior quadrant opened first to determine if the antrum is involved (Plate 
XXXA I). If this be so and the mastoid cells themselves contain pus, one 
or both lower cjuadrants can be opened and evacuated. If the process is very 
extensi\e, and there is reason to suspect an infected thrombus in the descend- 
ing limb of the sigmoid flexure of the lateral sinus, which is the most fre- 
quent site for a beginning thrombus, the upper posterior quadrant can be 
gone into, the sinus punctured with a hypodermic needle or incised, if suf- 
ficientl)- exposed, and the nature of its contents determined. The bridges 
of bone between the quadrants have the advantage over a continuous bony 
wound, made by chiseling ofif the entire outer surface of the mastoid, as 
performed by many surgeons, on account of the support given the tissues 
which preserve the original contour of the parts, and the barriers which they 
form between infected and non-infected areas. 

The descending limb of the lateral sinus is met at a depth ranging from 
yi to I cm., and is usuall}' seen taking a somewhat slanting course from 
above and behind, down and forward ; it then dips in forming the sigmoid 
flexure. The sinus generally fills the upper posterior quadrant, but at times 
it will be seen only in the posterior half or two-thirds of the cjuadrant, and 
in these cases the quadrant can be enlarged posteriorly. Frequently the 
mastoid ^-ein can be seen entering the sinus at this point (Plate XXXVI). 
This vein is of importance in case of periostitis of the mastoid process, as the 
inflammation of its walls and its extension inward may be the origin of 
a thrombus of the lateral sinus ; and in cases where the thrombus of the 
sinus alread}- exists, the blood which is dammed up in the mastoid vein 
produces edema of the tissues which it drains, and becomes of diagnostic 
importance in determining the former condition. 

On returning to the description of the middle ear we find that by severing 
the tensor tympani muscle in front, and the articular attachment of the 
incus below, both the malleus and incus can be removed, leaving the stapes 
in situ (Plate XXXVII). On removal of these two ossicles, the entire inner 
wall of the tympanum can be seen. The upper part, which also forms the 
inner wall of the attic, consists of a rounded projection, formed by the 
horizontal semicircular canal above and a lighter strip below, made up of 
a thinner plate of bone covering the facial nerve and forming the aquasductus 
Fallopii. The aquseductus Fallopii extends farther forward than the semi- 
circular canal to the anterior and uppermost angle of the tympanic cavity. 
Below this projection the stapes is seen lodged in the fenestrum ovale, with 
the stapedius muscle, coming from behind, inserted into its neck. The 
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promontory and fenestrum rotundum forming the lower half of the inner 
wall are seen to better advantage. The chorda tympani nerve has been re- 
moved. 

To effect a more thorough and immediate exposure of the entire middle 
ear, when radical measures are intended, the removal with a chisel of the 
tympanic plate as far as the styloid process, in combination with the re- 
moval of part of the upper and posterior walls of the external auditory canal, 
will be found of the greatest advantage as a preliminary step (Plate 
XXXVIII). By removal of this plate of bone and the superficial lamina of 
the anterior surface of the mastoid process the entire facial nerve can be 
exposed and located and followed to the bend in the nerve at the upper 
anterior angle of the tympanic cavity. The nerve is lodged at a depth of 
2 cm. from the external surface of the mastoid process. Hence, no fear 
need be entertained of its injury in this part, as it is rarely necessary to 
penetrate the process to that extent in mastoiditis. But the importance of 
the anatomical relation of the upper part of the facial nerve (as shown in 
Plates XXXVI to XXXIX) cannot be too strongly emphasized, as its 
position is such and its protection so slight that in simple operations on 
the drum or on the contents of the middle ear, or the faulty direction of 
the chisel in opening the mastoid antrum, the canal may be opened and the 
nerve injured (abraded, crushed, incised, or severed), thus producing most 
disagreeable after-effects. The stapes is seen once more lodged in the 
fenestrum ovale directly below the course of the nerve, but devoid of its 
muscle on account of removal of its casing of bone posteriorly. 

The aditus ad antrum ( indicated by arrow in Plate XXXVIII ) or passage 
leading from the upper part (attic) of the tympanum to the antrum, along 
which the infection of a middle ear disease so often travels into the antrum, 
can be shown by removing a sufficient amount of bone from the upper and 
posterior walls of the bony meatus (Plate XXXIX). (This is one of the 
steps in the Stacke-Schwartze "radical operation.") When this is done 
the plate of bone forming the roof of the tympanic cavity (called the tegmen 
tympani) is seen; that portion of bone forming the roof of the antrum is 
called tegmen antri. The tegmen is very thin (J^ to 2 mm.) in most skulls 
and at times incomplete, and can easily be eroded by the acrid discharge of 
a middle ear disease. This complication often leads to the formation of an 
extradural abscess of the middle fossa of the skull or to inflammation of its 
dural lining, which in time may lead to intradural or cerebral abscesses or 
to inflammation of the entire arachnoid or pia mater. 
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With the exposure as described, all the necrosed or diseased bone can 
be removed, which in itself is often sufficient to check an inflammation of 
the meninges or brain which has been caused by the necrosis. 

An extradural abscess can be drained through the opening made in the 
tegmen, while a deep-seated one could be more easily reached through the 
opening in the squamous plate, as will be mentioned farther on (Plates 
XXXVIII and XXXIX). 

On removal of the outer wall of the aditus, as mentioned, the projection 
formed by the horizontal semicircular canal is seen forming a part of the 
floor and inner wall of the aditus (Plate XXXIX). It will be readily under- 
stood how easily the canal can be opened if on exposing the antrum the 
chisel is directed too far forward or downward at a depth greater than 
Ij4 cm. 

On dislodging the facial ner^'e from its groove, the inner wall of the aquse- 
ductus Fallopii is shown extending from the upper anterior angle of the 
tympanum backward directly below the horizontal semicircular canal, with 
the f enestrum ovale beneath it ; it then bends downward, with the fenestrum 
rotundum in front of it, and reaches the stylomastoid foramen at a depth 
of about 13/2 cm. from the outer surface of the mastoid process. 

On removal of the tympanic plate the floor of the tympanic cavity is seen 
to consist of bone varying in thickness from J4 to J^ cm. Frequently this 
helps to form the outer wall of the jugular fossa, and where necrosis of 
the bone or inflammation of the communicating veins in the bone has taken 
place, an inflammation or thrombosis of the bulbar portion of the jugular vein, 
which is contained in the fossa, results. 

Continuing with the dissection of the mastoid process, we find that on 
removing the ledge between the upper and lower posterior windows (as 
shown in Plate XXXVII) and making them continuous, a longer stretch 
of the descending limb of the sigmoid flexure of the lateral sinus can be 
exposed, and its walls more readily incised, if it is necessary to inspect its 
interior or to determine its contents. By inspecting its interior you can 
determine if an adhering thrombus exists which does not clog the entire 
lumen. Incomplete thrombi are more frequent where the sinus enters the 
jugular vein in a more or less straight line, while if they join at an acute 
angle the thrombus is more often complete. A coating or granulations on 
the outer side of the sinus, or necrotic areas in its wall, make the presence 
of a thrombus probable. If no clot is present in such a case, the opening 
must be packed with gauze and equable pressure made, by means of a gradu- 
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ated conical compress, to control the hemorrhage. If the inner wall is to be 
inspected, the hemorrhage must be controlled by packing or compressing 
the sinus at both ends. If a clot is found, this must be removed and the 
ensuing hemorrhage controlled as just mentioned. If the entire removal of 
the clot is not successful, an extended incision must be made above or belov^f 
or in both directions, according to the extension of the clot, so that complete 
patency of its lumen is established and the entire sinus can be inspected for 
possible necrosis of its wall. 

The entire course of the sinus can be exposed above by an incision com- 
mencing at the upper posterior quadrant in a direction upward and backward 
and then gradually downward until it reaches the external occipital protuber- 
ance, which corresponds on the inside of the skull to the torcular Herophili 
(Plate XXXVII). The bone covering it can be removed by means of a 
chisel, circular saw, or drill, and the dural covering incised along its entire 
course, if this should be found necessary in order to remove the clot or in- 
fected matter filling the canal, or to excise the wall itself if found necrotic 
(Plate XXXVIII). 

About I cm. above the posterior window the slit leading to the superior 
petrosal sinus can be seen. Posteriorly the opening to the sinus of the other 
side is visible, and somewhat in front and above this the longitudinal sinus 
has its termination. Along the entire course of the lateral sinus, slits repre- 
senting the entrance of cerebral veins can be seen. Frequently fibrous bands 
are also found stretching across the lumen and forming supports to main- 
tain the patency of the canal against the pressure exerted by the weight of 
the brain. 

Below and in front, corresponding to the lower posterior window, the 
sinus will be seen to dip in toward the jugular fossa, forming the lower limb 
of the sigmoid flexure. 

If the symptoms and physical signs of the case make probable the pres- 
ence of an extradural, intradural, or cerebral abscess, especially of the tem- 
poral lobe, which occurs more frequently, or the presence of fluid in the 
ventricles, a puncture of the brain in various directions can be made through 
a trephine opening in the squamous portion of the temporal bone. This can 
be readily exposed on retracting the temporal muscle upward after removal 
of its fascia (as shown in Plates XXXVII and XXXVIII). On removing 
the button of bone, a branch of the middle meningeal artery is frequently 
seen traversing the space. A long aspirating needle or narrow-bladed knife 
can be passed into the brain in various directions until the presence or ab- 



ANATOMY AND SURGERY OF NOSE AND EAR 133 

sence of pus in the brain or excessive accumulation of cerebrospinal fluid 
in the ventricles is determined and located. If pus is found and the trephine 
opening is not of sufficient size to afford proper drainage, the temporal muscle 
can be still further detached and all the soft parts be retracted upward and 
forward so that the opening can be enlarged in various directions. 

If the diagnosis of abscess is positive beforehand, and the cerebral cavity 
is to be opened in combination with the radical ear operation, a quadrilateral 
osteoplastic flap is made of the squamous portion of the temporal bone and 
turned forward as mentioned farther on. 

If on incising the lateral sinus in the upper posterior window (as shown 
in Plate XXXIX) a suspected sinus affection is not found to exist, but the 
train of symptoms points to the presence of a serious complication in this re- 
gion, the dura of the cerebral or cerebellar lobes can be exposed by a single 
or double "trap-door" incision, the course of the lateral sinus serving as a 
median line from which the osteoplastic flaps can be cut above and below. 
The incision in the dura mater should be made on three sides only, and should 
leave a sufficient margin to which the flap can be sewed when replaced subse- 
quently. 

Through this exposure the occipital convolutions of the cerebrum, the 
entire half of the tentorium cerebelli, and the posterior fossa of the skull, 
with its cerebellum, can be inspected, and extradural, intradural, or brain 
abscesses can be incised and drained. A simple and tolerably accurate method 
of locating the horizontal limb of the lateral sinus, without the aid of the 
mastoid quadrants, is Chipault's method, which consists in taking a point 
95 per cent, of the distance between the nasion and inion and joining it by a 
straight line with the retroorbital tubercle. The posterior half represents 
the course of the horizontal limb of the sinus (see sketch under technic, 
below). 

To afiford a sufficient exposure for a very deep dissection of the petrous 
portion of the temporal bone, it is necessary to remove a plate of bone from 
above the ear, preferably quadrilateral in shape, about 4 cm. long and 3 cm. 
wide, to include the portion of the squamous plate lying over the posterior 
half of the zygomatic arch, and reaching back as far as the middle of the 
mastoid process. The flap, containing skin, muscle, and bone, and nourished 
by a branch of the temporal artery, is turned forward (Plate XL). 

By retracting the dura from the upper surface of the petrous bone, re- 
sistance will be rpet with in front, where the middle meningeal artery emerges 
from the foramen spinosum. At a depth of about 3 cm. from the exterior 
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of the skull the carotid artery can be exposed on removal of its bony canal 
from above. The cochlea will be found situated in the angle formed by the 
artery as it bends inward and forward from below, while the Eustachian 
tube, with its gallery containing the tensor tympani muscle, hugs it anteri- 
orly. The opening of the Eustachian tube in the upper anterior angle 
of the middle ear is directly in front and external to the ascending limb 
of the artery. In cases where but a thin layer of bone covers the artery, or 
where the bone is entirely absent in this situation, the artery can be seen 
pulsating on examining the middle ear, and its puncture by a paracentesis 
needle, carried too deeply, is possible. Here, too, necrosis of the inner wall 
of the tympanic cavity, forming the bony canal of the artery, can produce 
a destructive process in the wall of the vessel and cause fatal hemorrhage 
if not ligated below in time. The artery is at a depth of about 2 cm. from the 
auditory process, and has the jugular vein directly behind it and somewhat 
to its outer side. In all the previous dissections the facial nerve has been ex- 
posed only from the anterior superior angle of the tympanum. If we follow 
the course of the nerve in the acjujeductus Fallopii as it emerges from the 
internal auditory meatus and passes forward between the cochlea and vesti- 
bule, it forms an angle of 45° with the long axis of the skull (Plates XL and 
XLIII). As it enters the middle ear it turns outward and backward, form- 
ing an elbow from the point of which the superficial petrosal nerve is given 
ofif. The latter passes inward and forward through the hiatus Fallopii along 
the upper surface of the petrous bone until it reaches the middle lacerated' 
foramen. 

The base of the cochlea is formed by the anterior wall of the internal 
auditory meatus ; its apex juts against the Eustachian tube. To its inner side 
is the carotid canal ; to its outer the aquasductus Fallopii, with the facial nerve 
above and the vestibule below. 

The vestibule is seen at the outer side of the facial canal with the hori- 
zontal semicircular canal coming from it externally, and the perpendicular 
semicircular canal superiorly. 

The exposure of the sigmoid flexure of the lateral sinus has been brought 
about by the removal of almost the entire mastoid process (Plate XL). In 
this procedure injury to the facial nerve must be avoided. This nerve emerges 
from the stylomastoid foramen, at the depth of about i^ cm. from the an- 
terior border of the process, and when located the nerve should be gently 
drawn forward, as the jugular vein will be found J^ cm. to its inner side. 
The nerves accompanying the sinus through the posterior lacerated foramen 
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are covered by it so that they need not be considered. The foramen 
magnum lies i^ cm. to its inner side and posteriorly. When the sinus is 
opened, slits of the inferior petrosal and occipital sinuses and the condyloid 
vein can be seen where these vessels enter the jugular vein. The jugular 
fossa, which contains the bulb of the vein, varies in shape in different skulls 
and on both sides of the same skull. At times it is vaulted and smooth and 
approximates the floor of the middle meatus, but it may be low, contracted, 
and traversed with irregular ridges. The former condition is considered a 
predisposing cause in thrombosis of the bulb of the jugular vein on account of 
the more intimate relation of this part with the middle ear; and the same 
is also claimed, on account of the more tortuous course the blood stream is 
subjected to. Infectious material might pass along the entire route of the 
sinus without producing any harm, but at the jugular fossa the flow of venous 
blood is checked, producing currents (whirlpool) which favor the formation 
of a thrombus, on account of the greater liability to injury and infection 
which the wall of the vein is subjected to. 

If the bulb of the vein alone is involved, the jugular should be ligated be- 
fore the sinus and bulb are incised; but if the infection has gone farther, and a 
cord-like strand on the side of the neck indicates an extensive thrombus of the 
vein, ligation should not be performed. 

To demonstrate the intimate relation between the ear and the cerebral 
cavity, a transverse section of the head through the center of the middle ear 
has been made (Plate XLI). The external auditory canal is seen slanting 
upward and inward, its outer half lined with short hairs directed outward. 
The external meatus is separated from the middle ear above by a plate of 
bone which forms the outer wall of the attic, while below is the tympanic 
membrane, with the manubrium and processus brevis of the malleus attached 
to it. The roof of the tympanum has a thin plate of bone, the tegmen tympani, 
separating it from the cerebral cavity. 

A section of this kind demonstrates the intimate relation between the two 
parts and shows how readily an erosion or a fissure in the partition may 
lead to serious involvement of the brain and its covering when the middle 
ear is inflamed. 

On the inner wall of the tympanic cavity can be seen, from above down- 
ward, first, the projection made by the aquaeductus Fallopii with its facial 
nerve; underneath this the tendon of the tensor tympani muscle emerging 
from the upper part of the Eustachian tube. Directly behind it and on the 
same level is the f enestrum ovale, containing the stapes. From here on down- 



PLATE XLI 




Cross-section of right side of head, showing- external meatus, separated from middle 
ear Iiv outer wall of atticus alioxe and tympanic membrane lielow. In the middle 
ear are seen the tegmen tympani, the ossicles, the tensor tympani muscle, and 
proiections of the aqureductus Fallopii, with facial nerve above and first turn of 
cochlea below. Deep in the bone the cochlea. Below, the bulb of the jugular vein. 
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PLATE XLll 







Cross-section of left side of head, i cm. behind previous section. A small portion of 
the posterior wall of external meatus is seen. Internal to this, the tegmen, aditus 
ad antrum, projections of external semicircular canal and posterior wall of middle 
ear. The vestibule shows bristles coming from the superior and external semi- 
circular canal. The internal meatus contains the facial and auditory nerves. Below 
is seen the jugular vein with openings of the posterior condyloid vein and inferior 
petrosal sinus. 
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ward the promontorium, representing the beginning of the cochlea, bulges 
outward, forming a recess with the floor of the meatus. The floor consists 
of a varied thickness of bone and occasionally communicates with the jugular 
fossa through fissures or small lymph channels. 

The cavity of the tympanum contains the ossicles. Of these the malleus 
is anterior, with its head in the attic, the tendon of the tensor tympani muscle 
attached to its neck, and the suspensory ligament extending from the tegmen 
to its head. Its short process projects outward, throwing the upper part of 
the membrane into folds, and the manubrium extends downward, with its 
tip turned outward, attached to the midpoint of the tympanic membrane. 
The incus is located posterior to the malleus, with its body in the attic, its short 
process in the aditus, and its long process projecting downward and articu- 
lating with the head of the stapes. The stapes is lodged in the fenestrum 
ovale, with the stapedius muscle attached to its neck posteriorly, and lies hori- 
zontally and at right angles both to the malleus and incus. 

Internal to the middle ear and set in the most compact part of the petrous 
bone are the spiral turns of the cochlea, with the apex pointing out and for- 
ward and the base butting against the wall of the internal auditory meatus. 

Below the bony framework surrounding the ear and lying somewhat to 
the inner side of the middle ear is the bulb of the jugular vein, in the jugular 
fossa. 

A transverse section of the head, about i cm. behind the one just described 
(Plate XLII), shows only a small portion of the posterior wall of the external 
meatus, and parts of the middle ear and inner meatus corresponding to that 
level. Above, a thin plate of bone is seen separating the cerebral cavity from 
the aditus ad antrum. The aditus, shaped like an inverted pyramid, has the 
protrusion of the horizontal semicircular canal forming a part of its floor and 
inner wall. Below this is seen the posterior wall of the middle ear proper, 
made up of irregular, open bony cells covered with a delicate mucous mem- 
brane, which lines the tympanum and communicating cavities. Internal to 
these parts can be seen the interior of the vestibule, with the openings of the 
semicircular canals on its outer side. Anteriorly, the anterior ends of the 
superior or vertical and the external or horizontal canals have a common 
opening, while posteriorly the posterior end of the superior and the upper 
end of the posterior canals have a common opening. The openings of a hori- 
zontal canal lie on the same plane, while those of the posterior canal lie one 
above and the other below the posterior opening of the horizontal canal 
(See also Plate XLIV). 
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The exterior of the superior or vertical semicircular canal forms a slight 
protuberance on the upper surface of the petrous bone corresponding to its 
course, from in front and externally, back and internally. 

Internal to the vestibule is the internal auditory meatus containing the 
facial and auditory nerves ; the facial above, directed toward the aqujeductus 
Fallopii, and the auditory below, about to enter the vestibule and cochlea, the 
direction now considered being from the brain outward. 

The bulb of the jugular vein is seen in the fossa, and several slits indicate 
the entrance of emissary veins. 

On inspecting the middle and posterior fossa of the skull, when the brain 
has been raised from its bed, and removing the dura mater over the petrous 
bone in the middle fossa, the following structures can be exposed by chisel- 
ing the bone (Plate XLIII) : Externally, the mastoid antrum; in front of 
it, and coming from the middle ear, the aditus ad antrum. The horizontal 
semicircular canal is seen helping to form the inner wall and floor of this 
passage. The middle ear is anterior and internal to the antrum, and presents 
the malleus and incus in the attic and the tympanic membrane deep down, 
forming its outer wall. The tensor tympani muscle is seen in its groove in 
the upper part of the Eustachian tube, passing outward and backward, and 
becoming inserted into the neck of the malleus. The facial nerve is seen as 
it disappears at the upper anterior angle of the tympanum, forming an elbow 
from the angle of which the superior petrosal nerve is given off. Posterior to 
this point it lies between the cochlea, which is on its inner, and the vestibvile, 
which is on its outer side. In the internal auditory meatus it lies above the 
auditory nerve, and in the posterior fossa to its outer side. 

The vestibule shows the groove of the superior semicircular canal and the 
(openings of the other two canals. The cochlea lies in the back part of an 
angular recess formed by the bend in the carotid canal as it ascends from the 
base of the skull, and has the tympanic cavity and aqu^eductus Fallopii, with 
the facial nerve to its outer side. The Eustachian tube is in front, the internal 
auditory meatus behind, and the compact bone over the carotid canal to its 
inner side. 

The carotid canal has the general direction of the petrous bone inward 
and forward, with the Eustachian tube immediately in front of it, the super- 
ficial petrosal nerve coursing over it as it passes from the hiatus Fallopii to 
the middle lacerated foramen and compact bone behind it. As it ascends from 
the base of the skull it is directly internal to the inner wall of the middle ear. 
As the canal passes inward toward the middle lacerated foramen, the Gas- 
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serial! ganglion lies over it, in a depression at the inner end of the superior 
surface of the petrous bone. 

The middle meningeal artery can be seen through the dura mater as it 
emerges from the foramen spinosum, and sends its anterior and posterior 
branches outward and upward, grooving the skull in its course. The superior 
petrosal sinus is seen running along the superior posterior border of the petrous 
bone, joining the lateral with the cavernous sinus. 

The lateral sinus extends from the torcular Herophili behind to the jugu- 
lar foramen in front. At the torcular it communicates with the lateral sinus 
of the other side, the longitudinal sinus above, and the occipital below. The 
part which descends from the horizontal limb to the jugular foramen is known 
as the sigmoid flexure of the lateral sinus. It forms an elbow with the hori- 
zontal limb, and passes downward and inward in the deeply grooved bone 
until it reaches the posterior lacerated foramen, where it is joined by the 
inferior petrosal sinus and the posterior condyloid vein to form the internal 
jugular vein. It is accompanied by the ninth, tenth, and eleventh nerves, 
which have separate sheaths of dura mater. 

If a vertical anteroposterior section of the head is made to pass directly 
through the tympanic cavity (as seen in Plate XLIV) the following points 
of interest can be shown : Between the tympanic and cerebral cavities the 
tegmen tympani, on the inner wall of the middle ear which is covered by 
delicate mucous membrane, the orifice of the Eustachian tube and the canal 
for the tensor tympani muscle (processus cochleariformis) ; the latter has 
an orifice at its posterior end, and transmits the tendon of the tensor tympani 
muscle; behind this the ac[U£ecluctus Fallopii, with the facial nerve passing 
back and down, around the fenestrum ovale; underneath this the promon- 
torium, with the fenestrum rotundum. Projecting from the floor downward 
is the styloid process. Below this is a section of the jugular vein. 

Above and posterior to the middle ear is the body of the petrous bone 
traversed by the semicircular canals. The openings of the horizontal or ex- 
ternal one are above and parallel to the facial nerve; the vertical or superior 
passes from in front upward and posteriorly; the posterior canal is situated 
behind, with one opening above and the other below the posterior opening of 
the horizontal, as mentioned previously. 

At the upper posterior border of the petrous bone is the superior petrosal 
sinus. A part of the sigmoid flexure of the lateral sinus is seen at a point 
where the occipital meets the petrous bone. The opening of the lateral sinus 
is seen behind at a point where the tentorium cerebelli meets the dural lining 
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of the occipital bone. The tentorium is seen separating cerebral from 
cerebellar convolutions. 

In recapitulating the operative technique mentioned in the foregoing pages 
five separate procedures may be described : 

First, "radical" exposure of the middle ear; second, exposure of the 
mastoid antrum ; third, exposure of the mastoid antrum and cells and lateral 
sinus ("mastoid quadrants") ; fourth, exposure of the temporal lobe of the 
brain and middle fossa of the skull; fifth, exposure of the occipital lobe of 
the brain, tentorium cerebelh, cerebellum, and posterior fossa of the skull. 

For the "radical" exposure of the middle ear an incision is made ^ to 
I cm. behind the attachment of the auricle extending from above the ear down- 
ward to the tip of the mastoid process (Plate XXXIII). Above the temporal 
ridge, which corresponds in height to the upper wall of the outer meatus 
(Plate XXXIV), the incision should be through skin and superficial fascia 
alone, leaving the temporal muscle intact. Below the ridge it should pass 
directly to the bone. The tissues are dissected forward and the periosteum 
elevated until the bony meatus is reached. To avoid possible necrosis of 
the tympanic plate the soft parts of the posterior and upper wall of the soft 
meatus alone should first be detached with an elevator and then incised by 
means of a thin-bladed knife near the tympanic membrane and held against 
the anterior wall with a long, narrow retractor; or, if the tympanic plate is 
to be chiseled away, the anterior and lower walls can be cut also and the 
entire funnel of soft tissues drawn out of the bony canal and retracted with 
the auricle. The tympanic membrane is now cut from its ring of bone and 
removed with the malleus after the attachment of the tensor tympani muscle 
has been severed. With a chisel, or preferably a burr drill, the outer wall 
of the attic, which corresponds to the inner part of the upper wall of the 
external meatus, is then removed until the roof of the attic is continuous with 
the upper wall of ihe external meatus (Plates XXXVI and XXXVII). If 
this does not give a sufficient exposure the tympanic plate can be chiseled 
away as far as the styloid process (Plate XXXVIII). After removal of the 
incus (Plate XXXVII), which should be cautiously done, so as not to dis- 
lodge the stapes from the fenestrum ovale, a probe should be passed through 
the aditus into the antrum, and the bone chiseled or drilled away external 
to it (Plates XXXVIII and XXXIX). The interior of the cavities are now 
curetted and smoothed, care being taken not to open the aqujeductus Fallopii 
and horizontal semicircular canal, nor to dislodge the stapes. If the tegmen is 
necrosed, this should be removed, but puncture of the dura mater should 
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be avoided. An extradural, intradural, or cerebral abscess can be located or 
drained through this aperture, but a trephine opening through the squamous 
plate of the temporal bone, after the temporal muscle has been detached and 
drawn upward, is better for this purpose (Plate XXXVIII). The latter will 
also suffice for aspirating the lateral ventricles for excessive accumulation of 
cerebrospinal fluid. If a deep dissection of the temporal bone is necessary, 
especially if the upper surface of the petrous bone is to be exposed, or if an 
abscess is not drained sufficiently through the trephine opening just mentioned, 
a quadrilateral osteoplastic flap, 3 cm. wide and 4 cm. long, with its base 
anteriorly, should be made to include the portion of squamous bone lying 
over the posterior half of the zygomatic arch, and reaching back as far as 
the middle of the mastoid process (Plate XL). If the upper portion of the 
petrous bone is to be chiseled, the dura mater should be elevated gently and 
the brain retracted with a broad, blunt retractor. More room can be obtained 
by incising the dura and permitting some cerebrospinal fluid to escape. This 
should not be done if pus is present or if the brain or its coverings have not 
already been attacked. After the tissues have been replaced to their original 
position and sutured, an opening is left sufficiently large for drainage, and 
the wound packed with gauze until epidermization of the exposed parts is 
complete. 

To expose the mastoid antrum an incision is made 3^ to i cm. behind the 
auricle, extending from a point corresponding in height to the upper wall 
of the external meatus downward to the tip oi the mastoid process (see cross 
on Plate XXXIII). The tissues are dissected forward and the periosteum 
elevated until the suprameatic spine can be felt with the finger or an instru- 
ment. Keeping below the temporal crest, an opening is made with a chisel 
or burr drill i cm. behind the suprameatic spine. The instrument should be 
directed forward, inward, and slightly upward, corresponding to the direction 
of the external meatus to a depth of i to 2 cm. When the instrument has 
penetrated deeper than i^ cm., care must be taken not to open the horizontal 
semicircular canal or aquseductus Fallopii. When the antrum has been 
reached, granulations or irregular bony ridges should be removed by means 
of a curette, care being taken to avoid piercing the tegmen antri above or 
the bone behind which separates the antrum from the lateral sinus. If the 
latter be exposed no harm need necessarily result, but if punctured, the hemor- 
rhage must be controlled by packing the bony wound with a graduated gauze 
tampon. When the antrum is clean and smooth the parts are replaced and 
sutured, leaving an opening for drainage. When the cavity is again in a 
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healthy condition the opening will close by granulation, or a small plastic 
operation will be required to effect this. 

If the lateral sinus is to be exposed with the antrum and mastoid cells, 
the mastoid process should be divided into four quadrants, as described pre- 
viously (Plates XXXV to XXXVII). The anterior superior quadrant is 
opened first with the instrument directed as mentioned in the previous opera- 
tion, and the antrum cleaned and packed. Next, the two lower quadrants 
should be opened and evacuated. After packing these to prevent inflamma- 
tory discharges from spreading, the upper posterior quadrant should be en- 
tered and the lateral sinus exposed. Here the instrument, preferably a burr 
drill, should be directed straight in. Palpation of the sinus must be performed 
very carefully, in order not to dislodge adherent or incomplete thrombi. In 
such a case, aspiration with a hypodermic syringe might show blood and 
lead to an erroneous diagnosis, so that an exploratory incision is safer. For 
this purpose the lower posterior quadrant should be drilled sufficiently deep 
to expose the sinus below, and the ledge between the upper and the lower quad- 
rant should be removed in order to make them continuous. 

To expose the entire sigmoid flexure of the lateral sinus and the bulb 
of the jugular vein, the lower portion of the mastoid process must be removed 
(Plate XL). The facial nerve should be located and exposed to its exit 
at the stylomastoid foramen, and the spongy bone between it and the sinus 
chiseled away. Posteriorly the foramen magnum must be avoided. If the 
thrombus is still confined to the upper portion of the jugular vein, ligation 
should be performed below this point before the sinus is incised. 

If the horizontal limb of the sinus is to be exposed, an incision from the 
upper posterior quadrant, first upward and backward, and then downward 
and backward toward the external occipital protuberance, is to be made 
(Plates XXXVII and XXXVIII). A strip of bone is then removed by 
means of a chisel, circular saw, or drill, and the sinus incised to the extent 
of the clot. Hemorrhage is to be controlled with gauze strips or compresses, 
the former to be introduced directly into the lumen ; or, if this is insufficient, 
compression should be applied to the external surface of the sinus after de- 
taching it from its bony casing. The parts are subsequently replaced and 
sutured, a sufficient opening being left for drainage. 

To expose the occipital lobe of the brain, the cerebellum, or posterior iossa 
of the skull, a single or double "trap-door" incision is made above and below 
the lateral sinus (Plate XXXIX). To locate the latter, Chipault's method can 
be applied. It consists in taking 95 per cent, of the distance between the 
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PLATE XLV 
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sphenoidal Fissure 



95 Lateral Sinus 



Chipault's method of brain localization. 

nasion and inion, and joining this point with the retroorbital tubercle. The 
posterior half of the line represents the horizontal limb of the lateral sinus. 

The incision through the bone is made by means of a circular saw, a drill, 
or a trephine and Gigli's wire saw. The base of the bony flap is to be nicked 
on either side with the chisel, so that the bone will break off in a straight line 
when pried open with the elevator. The dura is to be incised in the same 
direction as the outer flap, a sufficient margin being left if the condition found 
permits subsequent suturing. 

Other points of interest in cranial topography are located by the same 
method just mentioned (Chipault's), to wit: A point 80 per cent, of the 
distance between the nasion and inion joined with the retroorbital tubercle 
represents the course of the parietooccipital flssure. A point 70 per cent, the 
distance of the same sagittal line joined with the tubercle represents the course 
of the fissure of Sylvius. If the latter be divided into tenths, and the junc- 
tion of the third and fourth tenth be joined with the 55 per cent, point on the 
longitudinal line, the course of the Rolandic fissure is shown; and if the 
junction of the second and third tenth on the Sylvian line be joined with 
the 45 per cent., the precentral fissure is indicated. The middle meningeal 
artery crosses between the second and third tenths of the three primary lines. 
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Adenoids, cause of, i6 Exposure of lateral sinus, 123, 13 1, 

Aditus ad antrum, 130, 131, 142, 143 132, 151 

Air pressure, effects of, on respiratory Exposure of mastoid antrum, iii, 121, 

tract, 15, 16 150, 151 

Anterior ethmoid cells, 36, 47, 48, 55, Exposure of maxillary antrum, 76, 80, 

60, 86 81, 88 

Aqujeductus Fallopii, 121, 122, 123, Exposure of middle ear, 120, 130, 149 

131, 136, 137, 143, 148, 149, 150 Exposure of pituitary gland, 40, 93, 



Asymmetry of sinuses, 15, 38, 40, 44, 

86 
Atticus, attic, 120, 123, 142, 143, 149 
Auditory nerve, 143 
Auditory process, 120 

Bulb of jugular vein, 137, 142, 143 

Carotid artery, 47, 48, 71, 72, 93, 136 
Carotid canal, 136, 143 
Cavernous sinus, 71, 72, 93, 148 
Cerebral abscess, 130, 132, 133, 150 
Chipault's method of brain localiza- 
tion, 133, 151 
Chorda tympani nerve, 120 
Cochlea, 136, 142, 143 
Condyloid vein, 137, 148 
Cribriform plate, 59, 86 

Edema over mastoid process, 106 
Eustachian orifice, 47, 48, 68, 72 
Eustachian tube, 47, 48, 64, 71, 103, 

136, 137, 143. 148 
Exposure of cerebellum, 133, 151 
Exposure of ethmoid cells, 84, 89, 90, 

93 
Exposure of frontal sinus, 42, 76, 78, Hiatus semilunaris, 59, 63, 74, 92 

84, 87 Horizontal (external) semicircular 

Exposure of interior of nose, 'jG, 82, canal, 121, 123, 131, 136, 142, 143, 

90, 97 148, 149, 150 
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97, 100 
Exposure of sphenoidal sinus, 84, 89, 

90, 93, 97 
Exposure of temporal lobe, 132, 133 
External auditory meatus, 113, 137, 

142 
External semicircular canal, 123, 142 
Extradural abscess, 130, 131, 132, 133, 

150 

Facial nerve, in relation to : 
cochlea and vestibule, 136, 143 
mastoid process, 130, 136 
middle ear, 123, 130, 131, 137, 148 

Fenestrum ovale, oval window^, 123, 

131, 137. I42> 148 
Fenestrum rotundum, round window, 

120, 121, 130, 131, 148 
Foramen spinosum, 133, 148 
Frontal sinus, 36, 38, 40, 44, 42, 51, 

52 

Gasserian ganglion, 67, 71, 72, 148 
Hiatus Fallopii, 136, 143 
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Incus, anvil, 120, 142, 143, 149 ]Mouth breathing, effects of, 16, 17 

Inferior petrosal sinus, 137, 148 at night, 17 

Inferior turbinal, 44, 52, 55, 56, 63, 64, measures against, 18 

67. 71. 93 

Inflammation of dura mater, 130 Nasal applications, 21 

Inflammation of pia mater, 130 Kasal breathing, effects of, 15, 16 

Infraorbital canal, 36 Nasofrontal duct, 36, 87 

Infundibulum, 47, 55, 56, 59, 92 Nasolachrymal duct, 52, 55, 74 

Injury to carotid artery, 136 Nasopharyngeal gargling, 21, 22 

Internal auditory meatus, 121, 136, Xecrosis of tegmen antri, 130, 149 

142, 143 Necrosis of tegmen tympani, 130, 149 
Intradural abscess, 130, 132, 133 

Irrigation of frontal sinus, 30, 31 Occipital sinus, 148 

Irrigation of maxillary antrum 30, 31 q^^-^ ^j^j^gj^^ ^g^ gg^ ^^ 

Irrigation of sphenoidal sinus, 31, 48 Osteoplastic flap for exposure of: 

frontal sinus, 76, 80, 88 

Jugular fossa, 131, 137, 142 interior of nose, 76, 97 

Jugular vein, 136, 137, 148 maxillary antrum, 76, 82, 89 

sphenoidal sinus, 82, 90 

Landmarks for mastoid operations. Ostium of ethmoid cells, 48, 59, 74 

122 Ostium of maxillary antrum, 36, 56, 

Lateral sinus, 122, 123, 133, 136, 148, 59, 74 

151 Ostium of sphenoidal sinus, 48, 64, 67, 
Longitudinal sinus, 60, 72, 132, 148, 71, 74 

160 Oval window, fenestrum ovale, 123 

Malleus, hammer, 120, 137, 142, 143, Paracentesis of drum membrane, 106, 

149 136 

I\Ianubrium, handle of malleus, 120, Perpendicular (superior) semicircular 

142 canal, 122, 136, 142, 143, 148 

Mastoid antrum, 121, 143, 150 Petrous portion of temporal bone, 143, 

Mastoid foramen, 121 148 

Mastoid process, 121 Pituitary gland, 47, 48, 71 

^Mastoid quadrants, 122, 151 Posterior ethmoid cells, 36, 47, 48, 60, 

Alastoid vein, 123 63, 86 

Alaxillary antrum, 36, 40, 56, 59, 60, Posterior semicircular canal, 122, 142, 

63, 64, 74, 149 148 

Middle ear, tympanum, tympanic cav- Posture in otitis media and mastoiditis, 

ity, 120, 137, 142, 143 103, 104 

Middle meningeal artery, 132, 133, 148, Probing of maxillary antrum, 92 

152 Probing of sphenoidal sinus, 48, 64, 
Middle turbinal, 44, 52, 55, 56, 59, 63, 72, 89, 92 

64, 71, 74 Processus brevis of incus, 120, 142 
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Processus brevis of malleus, 120, 137 
Processus cochleariformis, 148 
Processus longus of incus, 120, 142 
Promontorium, promontory, 120, 121, 

130, 142, 148 
Puncturing frontal sinus, 31 
Puncturing maxillary antrum, 31 
Puncturing sphenoidal sinus, 31, 32 
Pyriform fossa (bony nasal aperture), 

76, 90, 97 

Radical operation of : 

frontal sinus, 76, 78, 80, 84, 87 
interior of nose, 82, 84, 90 
mastoid process, zt,, 130, 150 
maxillary antrum, 76, 80, 82, 88 
middle ear, 130, 149 
sphenoidal sinus, 84, 89 
Receding chin, cause of, 17 
Recessus epitrochlearis, see Atticus, at- 
tic 
Removal of ossicles, 149 
Rhinitis, treatment of severe, 23 
Round window, fenestrum rotundum, 
104, 130 

Sella turcica, 47, 48, 72, 93 

Shrapnell's membrane, 120 

Sigmoid flexure of lateral sinus, 123, 

132, 136, 148 
Sphenoidal septum, 67, 68 
Sphenoidal sinus, 40, 47, 48, 64, 67, 68, 

92 
Squamous plate of temporal bone, 132, 

150 

Stapedius muscle, 121, 123, 142 
Stapes, 120, 123, 130, 137, 142, 149 
Sternocleidomastoid muscle, 121 
Styloid foramen, 131, 136 
Styloid process, 130, 148, 149 



Suction treatment, for maxillary an- 
trum, 26 

for otitis media and mastoiditis, 106 

for sinusitis, 23 

for sphenoidal sinus, 26, 48, 67 
Superficial petrosal nerve, 136, 143 
Superior petrosal sinus, 132, 148 
Superior turbinal, 60, 63, 64, 74 
Superior (vertical) semicircular canal, 

142, 143. 148 
Suprameatic spine, 121, 150 
Supraorbital ridge, 36, 78, 84, 87 
Supraorbital vessels, 87 
Syphilitic skull, 42 

Tegmen antri, 130 
Tegmen tympani, 130, 137, 148 
Temporal muscle, 113, 132 
Temporal ridge, 113, 122, 149, 150 
Tensor tympani muscle, 120, 123, 136, 

137, 142, 143, 148, 149 
Thrombus in bulb of jugular vein, 131, 

137 
Thrombus in lateral sinus, 131, 132, 

151 
Thrombus in jugular vein, 137 
Thrombus of sigmoid flexure of lateral 

sinus, 123 
Tympanic cavity, tympanum, middle 

ear, 104, 120, 123, 131, 137, 143, 

148 
Tympanic membrane, ear drum, 120, 

137, 142, 143. 149 
Tympanic plate, 120, 130, 131, 149 

Uncinate process, 55, 56, 91 

\'aulted palate, 16 
Vestibule, 121, 136, 142, 143 

Zygomatic arch, 113 
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Treatment. By Arthur Cooper. Consulting Surgeon to the 
Westminster General Dispensary, London. 
3rd Edition, 12mo, Cloth, Tiii+227 Pages $2.50 net. 

CORBETT-SMITH : The Problem op the Nations. A Study 
in the Causes, Symptoms and Effects of Sexual Disease, and 
the Education of the Individual Therein. By A. Corbett- 
Smith, Editor of The Journal of State Medicine; Lec- 
turer in Public Health Law at the Eoyal Institute of Public 
Health. Large 8vo, Cloth, xii+107 Pages $1.00 net. 

COENET: Acute General Miliary Tuberculosis. By Prof. 
Dr. G. Cornet, Berlin. Transl. by P. S. Tinker, b.a., m.b. 
8vo, Cloth, viii+107 Pages $1.50 net. 

CEOOKSHANK: Flatulence and Shock. By F. 6. Crook- 
shank, M.D. Lond., M.R.c.P. Physician (Out Patients) Hamp- 
stead General and N. W. Lond. Hospital. 
8vo, Cloth, iv+47 Pages $1.00 net. 

DAVIDSON: Localization by X-Eays and Stereoscopt. 
By Sir James Mackenzie Davidson, m.b., cm. Aberd. Con- 
sulting Medical OflScer, Roentgen Ray Department, Royal 
London Ophthalmic Hospital. 
8vo, Cloth, 72 pp.. Plates and 58 Stereo. Figs $3.00 net. 

DAWSON: The Causation of Sex in Man. By E. Eumley 
Dawson, l.r.c.p. Lond., m.b.c.s. England. 
8vo, Cloth, 240 Pages, with 21 Illustrations $3.00 net. 

DELORME: War Surgery. By Edmond Delorme, General 
Medical Inspector of the French Army. Translated by D. 
De Meric, Surgeon to In-Patients, French Hospital, London. 
12mo, Cloth, Illustrated, 248 Pages $1.50 net. 

DUMAS AND CARREL: Technic of the Irrigation Treat- 
ment of Wounds by the Carrel Method. (See Carrel and 
Dumas.) 
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EDRIDGE-GEEEN : The Hunterian Lectures on Coloub- 
VisiON AND CoLouK BLINDNESS. Delivered before the Eoyal 
College of Surgeona of England on February 1st and 3rd, 
1911. By Professor F. W. Edridge-Green, m.d., r.R.c.s. 
8vo, Cloth, x+76 Pages $1.50 net. 

EHELICH: Experimental Researches on Specific Thera- 
peutics. By Prof. Paul Ehrlich, m.d., d.sc. Oxen. The 
Harben Lectures for 1907 of Eoyal Institute of Public Health. 
16mo, Cloth, x+95 Pages $1.00 net. 

EINHOEN: Lectures on Dietetics. By Max Einhorn, 
Professor of Medicine at N. Y. Post-Graduate Med. School 
and Hospital, Visit. Phys. German Hospital, N. Y. 
12mo, Cloth, xvi+156 Pages $1.25 net. 

ELLIOT : Glaucoma. By Col. Robert Henry Elliot, m.d., r.R.c.s. 
8vo, Cloth, 60 Pages, with 2.3 Illustrations $1.50 net. 

ELLIOT : The Indian Operation of Couching pok Catar- 
act. Incorporating the Hunterian Lectures delivered before 
the Eoyal College of Surgeons of England on February 19 
and 21, 1917. By Eobert Henry Elliot, m.d., B. S. Lond., 
sc.D., Edin., r.R.c.s., Eng., etc. 
8vo., Cloth, 94 Pages, 45 illustrations In Press. 

ELLIOT : Sclero-Corneal Trephining in the Operative 
Treatment op Glaucoma. By Robert Henry Elliot, m.d., 
B.s. Loud., D.sc. Edin., p.r.c.s. Eng. Lieut. Colonel i.M.s. 
2d Ed. 8vo, Cloth, 135 Pages, 33 Illus $3.00 net. 

EMERY: Immunity and Specipic Therapy. By Wm. D'Este 
Emery, m.d., b.sc. Lond. Clinical Pathologist to King's 
College Hospital and Pathologist to the Children 's Hospital. 

8vo, Cloth, 448 Pages, with 2 Illustrations $3.50 net. 

adopted by the u. s. army. 

EMERY: Tumors, Their Xature and Causation. By "Wm. 
D'Este Emery, M.D., B.sc, Lond. Director of Laboratories, 
King's College Hospital, Captain r.a.m.t. (T. F.). 
12mo, Cloth, 146 Pages In Press. 

FAILLA, JANEWAY AND BARRINGER : Radium Therapy 
IN Cancer at the Memorial Hospital. (See Janeway, Bar- 
ringer and Failla.) 
PISHBEEG: The Internal Secretions. (See Gley.) 
FEIESNEE AND BEAUN: Cerebellar Abscess; Its Eti- 
ology, Pathology, Diagnosis and Treatment. By Isidore 
Friesner, m.d., r.A.c.s., Adjunct Professor of Otology and 
Assistant Aural Surgeon, Manhattan Eye, Ear and Throat 
Hospital and Post-Graduate Medical School, and Alfred 
Braun, m.d., p.a.c.s., Assistant Aural Surgeon, Manhattan 
Eye, Ear and Throat Hospital, Adjunct Professor of 
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Laryngology, New York Polyclinic Hospital and Medical 

School and Adjunct Otologist, Mt. Sinai Hospital. 

8vo, Cloth, 186 Pages, 10 Plates, 16 lUus $2.50 net. 

GERSTEE: Eecollections of a New York Surgeon. By 
Arpad G. Gerster, m.d. 
8vo, Cloth, 347 Pages, 18 Illustrations $3.50 net. 

GHON: The Primary Lung Focus of Tuberculosis in 
Children. By Anton Ghon, m.d., English Translation by 
D. Barty King, m.a., m.d. Edin., m.r.c.p. 
Large 8vo, Cloth, 196 pp., 72 Illus., 2 Plates $3.75 net. 

GILES: Anatomy and Physiology of the Female Genera- 
tive Organs and of Pregnancy. By Arthur E. Giles, m.d., 
B.sc. Lond., M.R.C.P. Lend.; f.e.c.s. Ed. Gynecologist to the 
Prince of Wales General Hospital. 
Large 8vo, 24 Pages, with Mannikin $1.50 net. 

GLEY: The Internal Secretions. By E. Gley, m.d. Mem- 
ber of the Academy of Medicine of Paris, Professor of 
Physiology in the College of France, etc. Authorized Trans- 
lation. Translated and Edited by Maurice Fishberg, m.d. 
8vo, Cloth, 241 Pages $2.00 net. 

GOtJLSTON: Cane Sugar and Heart Disease. By Arthur 
Goulston, M.A., M.D. Cantab. Hunterian Society's Medallist, 
1912. 8vo, Cloth, 107 Pages $2.00 net. 

GEEEPF: Guide to the Microscopic Examination of the 
Eye. By Professor E. Greeff. Director of the University 
Ophthalmic Clinique in the Eoyal Charity Hospital, Berlin. 
With the co-operation of Professor Stock and Professor 
Wintersteiner. Translated from the third German Edition 
by Hugh Walker, m.d., m.b., cm. 
Large 8vo, Cloth, 86 Pages, Illustrated $2.00 net. 

HAEEIS: Lectures on Medical Electricity to Nurses. 
An Illustrated Manual by .J. Delpratt Harris, m.d., m.r.c.s. 
12mo, Cloth, 88 Pages, illustrated $1.00 net. 

HELLMAN: Amnesia and Analgesia in Parturition — 
TvriLiGHT Sleep. By Alfred M. Hellman, b.a., m.d., p.a.c.s. 
8vo, Cloth, with Charts, 200 Pages ' $1.50 net. 

HEWATT: The Examination of the Urine, and Other 
Clinical Side Eoom Methods. By Andrew Fergus Hewatt, 
M.B., ch.b., m.r.c.p. Edin. 
16mo, 5th Edition, Numerous Illustrations $1.00 net. 

HOFMANN-GAESON : Remedial Gymnastics for Heart 
Affections. Used at Bad-Nauheim. Being a Translation 
of ' ' Die Gymnastik der Herzleidenden ' ' von Dr. Med. Julius 
Hofmann und Dr. Med. Ludwig Pohlman. Berlin and Bad- 
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Nauheim. By John George Garson, m.d. Edin., etc. Physi- 
cian to the Sanatoria and Bad-Nauheim, Eversley, Hants. 
Large 8vo, Cloth, 144 Pages, 51 Pull-page Illus $2.00 net. 

HOWARD: The Therapeutic Value of the Potato. By 
Heaton C. Howard, l.r.c.p. Lond., m.e.c.s. Eng. 
8vo, Paper, vi-|-31 Pages, Illustrated 50c net. 

JANEWAY, BAEEINGER AND FAILA: Radium Therapy 
IN Cancer at the Memorial Hospital, Report of 1915-1916. 
By Henry H. Janeway, m.d., with the Discussion of the 
Treatment of Cancer of the Prostate and Bladder by Ben- 
jamin S. Barringer, m.d., and an Introduction upon the 
Physics of Radium by G. Pailla. 
Svo, Cloth, 242 Pages, 16 Illustrations $2.25 net. 

JELLETT: A Short Practice op Midwifery for Nurses. 
Embodying the treatment adopted in the Rotunda Hospital, 
Dublin. By Henry Jellett, b.a., m.d. (Dublin University), 
p.R.c.P.i., Master Rotunda Hospital. With Six Plates and 
169 Illustrations in the Text, also an Appendix, a Glossary 
of Medical Terms, and the Regulations of the Central Mid- 
wives Board. 
12mo, Cloth, xvi+508 Pages $2.50 net. 

JONES: Notes on Military Orthop.edics. By Col. Robert 
Jones, C.B., Inspector of Military Orthoptedics, Army Med- 
ical Service. 
8vo, Cloth, 132 Pages, 95 Illustrations $1.50 net. 

KENWOOD: Public Health Laboratory Work. By Henry 
R. Kenwood, m.b., f.r.s. Edin., p.p.h., p.c.s., Chadwiek 
Prof, of Hygiene and Public Health, University of London. 
6th Edition, 8vo, Cloth, 418 Pages, Illustrated $4.00 net. 

KERLEY: What Every Mother Should Know About Her 
Infants and Young Children. By Charles Gilmore Kerley, 
M.D. Professor of Diseases of Children, N. Y. Polyclinic 
Medical School and Hospital. 
8vo, Paper, 107 Pages 35c net. 

KETTLE: The Pathology op Tumors. By E. H. Kettle, 
M.D., B.S., Assistant Pathologist, St. Mary's Hospital, and 
Assistant Lecturer on Pathology, St. Mary's Hospital. 
8vo, Cloth, 242 Pages, 126 Illustrations $3.00 net. 

LEWERS: A Practical Textbook op the Diseases op 
Women. By Arthur H. N. Lewers, m.d. Lond. Senior 
Obstetric Physician, London Hospital. 

With 258 Illustrations, 13 Colored Plates, 5 Plates in Black 
and White. 7th Ed., 8vo, Cloth, xii+540 Pages $4.00 net. 

LEWIS: Clinical Disorders op the Heart Beat. A Hand- 
book for Practitioners and Students. By Thomas Lewis, m.d.. 
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D.sc, F.E.c.p. Assistant Physician and Lecturer in Cardiac 

Pathology, University College Hospital Medical School. 

3rd Ed., 8vo, Cloth, 116 Pages, 54 Illustrations. .$2.00 net. 

liEWIS: Lectures on the Heart. Comprising the Herter 
Lectures (Baltimore), a Harvey Lecture (New York), and 
an Address to the Faculty of Medicine at McGill University 
(Montreal). By Thomas Lewis. 
124 Pages, with 83 Illustrations $2.00 net. 

LEWIS : Clinical Electrocardiogkapht. By Thomas Lewis. 
8vo, Cloth, 120 Pages, with Charts $2.00 net. 

LEWIS: The Mechanism of the Heart Beat. With Special 
Reference to Its Clinical Pathology. By Thomas Lewis. 
Large 8vo, Cloth, 295 Pages, 227 Illus $7.00 net. 

McCLUEE: a Handbook of Fevers. By J. Campbell Mc- 
Clure, M.D., Glasgow. Physician to Out-Patients, The 
French Hospital, and Physician to the Margaret Street 
Hospital for Consumption and Diseases of the Chest, London. 
8vo, Cloth, 470 Pages, with Charts $3.50 net. 

McCEUDDEN: The Chemistry, Physiology and Pathology 
of Uric Acid, and the Physiologically Important Pubin 
Bodies. With a Discussion of the Metabolism in Gout. By 
Francis H. McCrudden. 
12mo, Paper, 318 Pages $2.00 net. 

McKISACK: Systematic Case Taking. A Practical Guide 
to the Examination and Recording of Medical Cases. By 
Henry Lawrence MoKisack, m.d., m.r.c.p. Lond. 
12mo, Cloth, 166 Pages $1.50 net. 

MACKENZIE : Symptoms and Their Interpretation. By 
James Mackenzie, m.d., ll.d. Aber. and Edin. 
8vo, Cloth, Illustrated, xxii-j-304 Pages $3.00 net. 

MACKENZIE : Action of the Muscles. By Collin W. Mac- 
kenzie In Press. 

MACMICHAEL: The Gold- Headed Cane. By William Mae- 
miehael. Reprinted from the 2nd Edition. With a Preface 
by Sir William Osier and an Introduction by Dr. Francis E. 
Packard. Printed from large Scotch type on a special heavy- 
weight paper, 5% by 7% inches, bound in blue Italian hand- 
made paper, with parchment back, gilt top, square back, 
and gold stamping on back and side $3.00 net. 

MAGILL: Notes on Galvanism and Fakadism. By E. M. 
Magill, M.B., B.s. Lond., B.c.s.i. (Hons.) 
12mo, Cloth, 220 Pages, 67 Illustrations $1.50 net. 

MARTINDALE and WESTCOTT: "Salvaesan" "606" 
(Dioxy-Diamino-Arsenobenzol), Its Chemistry, Pharmacy 
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AND Therapeutics. By W. Harrison Martindale, ph.d. Mar- 
burg, F.C.S., and W. Wynn Westcott, m.b. 
8vo, Cloth, xvi+76 Pages $1.50 net. 

MINETT : Diagnosis of Bacteria and Blood Parasites. By 

E. P. Minett, M.D., d.p.h., d.t.m. and h., m.r.c.s., l.r.c.p. 
12mo, Cloth, viii+80 Pages $1.00 net. 

MOTT : Nature and Nurture in Mental Development. By 

F. W. Mott, M.D., P.R.S., p.R.c.p. Pathologist to the London 
County Asylums. 

12mo, Cloth, 151 Pages, with Diagrams $1.50 net. 

MUEEELL: What To Do in Cases op Poisoning. By Wil- 
liam Murrell, M.D., p.R.c.p. Senior Physician to the West- 
minster Hospital. 
11th Edition, 16mo, Cloth, 283 Pages $1.00 net. 

Neurological Bulletin. Clinical Studies of Nervous and 
Mental Diseases in the Neurological Department of Columbia 
University. Edited by Frederick Tibiey, m.d., ph.d. ; Asso- 
ciate Editor, Louis Casamajor, m.d.; Editorial Board: S. P. 
Goodhart, m.d., F. M. Hallook, m.d., Eandal Hoyt, m.d., G. 
A. McKendrce, M.D., Michael Osnato, m.d., Oliver S. Strong, 
PH.D., I. S. Weehslei-, m.d. Published monthly. .$4.00 a year. 

OLIVEE : Lead Poisoning : From the Industrial, Medical 
AND Social Point op View. Lectures Delivered at Eoyal Insti- 
tute of Public Health. By Sir Thomas Oliver, m.a., m.d., f.r.c.p. 
12mo, Cloth, 294 Pages $2.00 net. 

OLIVEE: Studies in Blood Pressure, Physiological and 
Clinical. By George Oliver, m.d., Lond., p.R.c.p. Edited by 
W. A. Halliburton, m.d., f.r.s. 
Svo, Cloth, xxiv, 240 Pages, Illustrated $3.00 net. 

OSLEE: Two Essays. By Sir William Osier, m.d. Eegius 
Professor of Medicine at Oxford. 

Vol. 1. A Way op Life. An Address to Yale Students, 
Sunday Evening, April 20th, 1913. 16mo, Cloth, 61 
Pages 50c net. 

Vol. 2. Man's Eedemption of Man. A Lay Sermon, 
McEwan Hall, Edinburgh, Sunday, July 2d, 1910. 16mo, 

Cloth, 63 Pages 50e net. 

The Set Neatly Bound and Boxed $1.00 net. 

(A handsome presentation set.) 

OTT : Fever, Its Thermotaxis and Metabolism. By Isaac 
Ott, a.m., m.b. 
12mo, Cloth, 168 Pages, Illustrated $1.50 net. 
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PAGET : For and Against Experiments on Animals. Evi- 
dence before the Eoyal Commission of Vivisection. B7 
Stephen Paget, f.r.c.s. With an Introduction by The Eight 
Hon. The Earl of Cromer. 
8vo, Cloth, Illustrated, xii-f 344 Pages $1.50 net. 

PEGLEE: Map Scheme of the Sensory Distribution or 
THE Fifth Nerve (Trigeminus) with Its Ganglia and 
Connections. By L. Hemington Pegler, m.d., m.e.c.s. Senior 
Surgeon, Metropolitan Ear, Nose and Throat Hospital, etc. 

Mounted on Eollers, 4ft. 1 in. x. 4 ft. 8 in $7.00 net. 

Folded in Cloth Binder $8.00 net. 

BAWLING: Landmarks and Surface Markings of thb 
Human Body. By L. Bathe Bawling, m.b., b.c, f.r.c.s. 
5th Ed., 8vo, Cloth, 31 Plates, xii+96 Pages of Text. $2.00 net. 

REPOET OF BADIXJM THEEAPT IN CANCEE AT THE 
MEMOEIAL HOSPITAL. (See Janeway, Barringer and 
Failla.) 

BITCHIE : Auricular Flutter. By William Thomas Eitehie, 
M.D., F.R.C.P.E., F.E.s.E. Physician to the Eoyal Infirmary. 
Large 8vo, Cloth, 156 Pages, 21 Plates, 107 lUus. .$3.50 net. 

EUTHEBPOBD : The Ileo-C^cal Valve. By A. H. Buther- 
ford, M.D. Edin. 8vo, Cloth, 63 Pages of Text, 23 Full Page 
Plates, 3 Colored $2.25 net. 

BAALFELD : Lectures on Cosmetic Treatment. A Manual 
for Practitioners. By Dr. Edmund Saalfeld of Berlin. 
Translated by J. F. Dally, m.a., m.d., B.C. Cantab., 
m.r.c.p. Lond. With an Introduction and Notes by P. S. 
Abraham, m.a., m.d., b.sc, f.r.c.s.i. 
12mo, Cloth, xii-fl86 Pages, Illustrated $1.75 net. 

SCHOOL OP SALEENUM, THE, Including Eegimen Sani- 
tatis Salernitatum, and Sir John Harrington's English Ver- 
sion, with an Introduction by Francis B. Packard, m.d., and 
a Note on the Prehistory of the Eegimen Sanitatis by Field- 
ing H. Garrison, m.d. Illustrated In Press. 

SCOTT : Modern Medicine and Some Modern Eemedies. By 
Thomas Bodley Scott, with a Preface by Sir Lauder Brunton. 
12mo, Cloth, xv+159 pages $1.50 net. 

SCOTT: The Eoad to a Healthy Old Age. Essays by 
Thomas Bodley Scott, m.d. 
12mo, Cloth, 104 Pages $1.00 net. 

SENATOE and KAMINEE: Marriage and Disease. Being 
an Abridged Edition of "Health and Disease in Relation to 
Marriage and the Married State. ' ' By Prof. H. Senator and 
Dr. S, Kaminer, Trans, from the German by J. Dulberg, m.d. 
8vo, Cloth, 452 Pages $2.50 net. 
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PLOAN: Electro-Thekapy in Gynecology. By Samuel 
Sloan, jr.D., p.r.p.p.s.g., Consulting Physician to the Glasgow 
Eoyal ilaternity and Women's Hospital, etc. 
Svo, Cloth, 320 Pages, 39 illustroations $4.00 net. 

SMITH: Studies in the Anatomy and Stiegery of the 
Nose axd Ear. By Adam E. Smith, m.d., Past Chief Med- 
ical and Sanitary Officer, Nile Eeservoir Works, Assuan, 
Egypt; Past Instructor in Operative Surgery, College of 
Physicians and Surgeons, and Past Attending Surgeon, Ger- 
man Hospital, O.P.D., New York. 
Large Svo, Cloth, 168 pages, 45 Plates In Press. 

SMITH: Some Common Remedies, and Their Use in Prac- 
tice. By Eustace Smith, m.d. 
12mo, Cloth, viii+112 Pages $1.2.5 net. 

SQUIER and BUGBEE: Manual or Cystoscopy. By J. 
Bently Squier, m.d. Professor of Genito-Urinary Surgery, 
New York Post-Graduate Medical School and Hospital, and 
Henry G. Bugbee, m.d. 

Svo, Flex. Leather, xiv+117 Pages, 26 Colored Plates $3.00 net. 
adopted by the u. s. army. 

STAEK: The Growth and Development of the Baby. A 
tabular chart, giving the result of personal observation, veri- 
fied by authoritative data, as to development, weight, height, 
etc., during the first seven years. By Morris Stark, m.a., b.s., 
M.D. Instructor of Pediatrics, N. Y. Post-Graduate Med. Sch. 
Heavy Paper, 20 by 25 inches 50c net. 

STEPHENSON: Eye-Strain in Eveby-day Practice. By 
Sidney Stephenson, m.b., cm. Edini, D.o. Oxon., p.r.c.s. Edin. 
Editor of the Ophthalmoscope. < 
Svo, Cloth, x+139 Pages $1.50 net. 

STEPHENSON: A Eeview of Hormone Therapy. 1913. 

Svo, Cloth, viii+170 Pages $1.00 net. 

Bound and interleaved edition of the famous "Hormone 
Number" of the Prescriher (Edinburgh). 

SWIETOCHOWSKI : Mechano-Therapeutics in General 
Practice. By G. de Swietochowski, m.d., m.b.c.s. Fellow of 
the Eoyal Society of Medicine; Clinical Assistant, Electrical 
and Massage Department, King's College Hosp. 
12mo, Cloth, xiv-i-141 Pages, 31 Illustrations $1.50 net. 

TOUSEY: Eoentgenogbaphic Diagnosis op Dental Infec- 
tion in Systemic Diseases. By Sinclair Tousey, a.m., m.d. 
Svo, Cloth, 75 Pages and 64 Illustrations $1.50 net. 

TEUESDELL: Birth Fractures and Epiphyseal Disloca- 
tions. By Edward D. Truesdell, m.d.. Assistant Attending 
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Surgeon and Roentgenologist, Lying-in Hospital, Associate 
Surgeon, St. Mary's Free Hospital for Children, New York. 
Large 8vo, Cloth, 135 Pages, 151 Illustrations. .. .$4.00 net. 

TTJENEE and PORTER: The Skiageapht of the Acces- 
SOBY Nasal Sinuses. By A. Logan Turner, M.D., r.E.c.s.B., 
F.R.S.E. Surgeon to the Ear and Throat Department, the 
Royal Infirmary, Edinburgh, and W. G. Porter, M.B., b.bc, 
p.R.c.s.B. Surgeon to Eye and Throat Infirmary, Edinburgh. 
Quarto, Cloth, 45 Pages of Text, 39 Plates $5.00 net 

VON RUCK and von RUCK: Studies in Immunization 
AGAINST Tuberculosis. By Karl von Ruck, m.d., and 
Silvio von Ruck, m.d. 
8vo, Cloth, xvi+439 Pages $4.00 net. 

WANKLYN: How to Diagnose Smallpox. A Guide for 
General Practitioners, Post-Graduate Students, and Others. 
By W. McG. Wanklyn, b.a. Cantab., m.e.c.s., l.e.c.p., d.p.h. 
8vo, Cloth, 102 Pages, Illustrated $1.50 net. 

WATSON: Gonoerhcea and Its Complications in the Male 
and Female. By David Watson, m.b., cm., Surgeon, Glasgow 
Lock Hospital Dispensary, Surgeon for Venereal Diseases, 
Glasgow Royal Infirmary, etc., etc. 

8vo, Cloth, 375 Pages, 72 Illustrations, 12 Plates, Some Col- 
ored $3.75 net. 

WHITE : The Pathology of Growth. Tumours. By Charles 
Powell White, m.c, f.b.c.s. Director, PUkington Cancer 
Research Fund, Pathologist Christie Hospital, Special Lec- 
turer in Pathology, University of Manchester. 
8vo, Cloth, xvi+235 Pages, Illustrated $3.50 net. 

WHITE: Occupational Affections op the Skin. A brief 
account of the trade Processes and Agents which give rise 
to them. By P. Prosser White, m.d. Ed., m.e.c.s. Lond. Life 
Vice-President, Senior Physician and Dermatologist, Royal 
Albert Edward Infirmary. 
8vo, Cloth, 165 Pages $2.00 net. 

WICKHAM and DEGRAIS: Radium. As employed in the 
treatment of Cancer, Angiomata, Keloids, Local Tuberculosis 
and other affections. By Louis Wickham, m.v.o. MSdecin 
de St. Lazare; Ex-Chef de Clinique k L 'Hopital St. 
Louis, and Paul Degrais, Ex-Chef de Laboratoire k L 'H8pital 
St. Louis. 
8vo, Cloth, 53 Illustrations, viii-|-lll Pages $1.25 net. 

WRENCH : The Healthy Marriage. A Medical and Psycho- 
logical Guide for Wives. By G. T. Wrench, m.d., b.s. Lond., 
Past Assistant Master of the Rotunda Hospital, Dublin. 
2nd Edition, 8vo, Cloth, viii+300 Pages $1.50 net. 
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WEIGHT: The Unexpurgated Case against Woman Suf- 
frage. By Sir Almroth E. Wright, M.D., r.R.s. 
8vo, Cloth, xii+188 Pages $1.00 net. 

WEIGHT: On Phakmaco-Therapt and Preventive Inocu- 
lation ; Applied to Pneumonia in the African Native, with 
a Discourse on the Logical Methods Which Ought to Be 
Employed in the Evaluation of Therapeutic Agents. By 
Sir Almroth E. Wright, m.d., f.e.s. 
8vo, Cloth, 124 Pages $2.00 net. 

YOUNG: The Mentally Defective Child. By Meredith 
Young, M.D., D.P.H., D.s.sc, Chief School Medical OflSeer, 
Cheshire Education Committee; Lecturer in School Hygiene, 
Victoria University of Manchester; Certifying Medical Offi- 
cer to Local Authority (Mental Deficiency Act), Co. Cheshire. 
12mo, Cloth, xi+140 Pages. Illustrated $1.50 net. 

Complete catalogue and descriptive circulars sent on request. 
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